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It’s follow-through that counts 















VICTOR’S 

“after purchase” 
service means 
permanent satisfaction 


1émm 
Animatophone 
Sound Motion 
Picture Projector 


In 16mm Motion Picture Equipment, “follow-through” 
service is particularly important. 

Victor’s 23 years experience as a leader in 16mm equip- 
ment assures more hours — yes, years — of brilliant 
operation. 


Here is the triple insurance you receive in a Victor: 

—Greater availability of service, by factory 
trained men near you. 

—Faster handling of adjustments or replace- 
ments because of Victor simplicity of design. 

—Mcre exclusive Victor features that mini- 
mize service needs: Safety Film Trip, 180° 
Swing-Out Lens Mount, Stationary Sound 
Drum and Offset Film Loop. 


Check into this “follow-through” service 
a te before buying any projector. Write now 
“<, for the complete story of the internation- 

ally known Victor Animatophone. 


VICTOR 


». H/ ANIMATOGRAPH CORPORATION 
Home Office and Factory: Davenport, lowa 
New York (18) McGraw-Hill Bidg., 330 W. 42nd St. — Chicago (1) 188 W. Randolph 
oO F 


MAKER S 


geet fs 


Dependable always .. . 
with Victor the show goes on! 









Service by trained men 
is readily available. 
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Te, ; EAST TECHNICAL HIGH SCHOOL, CLEVELAND, OHIO 
“se ene ae a 
TEACHING The .easiest and simplest way to teach modern shop techniques is with 
modern shop equipment. New methods, new materials and new precis- 


ion came out of the war. Manufacturers learned to work to unprecedented 
degrees of accuracy; necessity forced the development of dozens of new 

OF materials—metals, alloys, and plastics. These new materials, improved 
methods and higher precision standards are here to stay. 











The vocational student today must be trained according to the trends of 


the times, The problems of training are greatly simplified by using equip- 

MODERN ment that meets these new, more rigid re- 
gee quirements. That’s why more and more er 
schools everywhere are choosing modern 


ae ae South Bend Precision Lathes for teaching 
SHOP today’s methods with today’s materials. 
Send for this catalog —Write today for Catalog 100-D 


which shows, in full color, all types, sizes and models of 
South Bend Precision Lathes. South Bend Lathes are 


PRACTICES =s2=t52:SsS5: 
 $OUTH BEND LATHE WORKS 


WITH 466 EAST MADISON STREET + SOUTH BEND 22, INDIANA 
; * Lathe Builders Since 1906 
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eramic Engineers ane 


Installation with GLOBAR Elements at lowa State College 
Iowa State College, like other leading educational institutions, must have modern 


facilities to insure their students training in the very latest methods. Electric kilns are 
no novelty at Iowa State, in fact the kiln illustrated has been in service several years. 
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“Convenient method makes Ceramic 
instruction practical for intermediate 
schools in meeting training demands.” 


Observes C. M. Dodd, Head, Department of Ceramic Engineering 
lowa State College of Agriculture and Mechanical Art 





Now modern compact electric kilns, equipped 
with Globar non-metallic heating elements, make 
ceramic instruction, demonstration and shop 
practice simple and practical. Noise, dirt, fumes 
and explosion-dangers, associated with compli- 
cated fuel fired equipment, have been eliminated. 
Take Mr. Dodd’s. experience at Iowa State Col- 
lege as an example. 


Here—with very little instruction, any engineer- 
ing student can be taught-to operate a furnace 
equipped with GLOBAR heating elements satis- 
factorily. Radiated heat makes saggers unneces- 
sary. Oxidizing atmosphere is assured during 
critical periods of firing. Economical and flexible 
for. firing small quantities of glazed ware, the 





furnace is convenient for glaze studies, white- 
ware body studies, refractory ware studies, and 
firing behavior tests on clays. It can be set up 
wherever the proper electric current is available. 


In any installation—absolute safety to students, 
instructors and school property is assured by 
simple operation and positive control. Not limi- 
ted to ceramic applications alone, GLOBAR ele- 


‘ments are ideal for forging and heat treating as 


well as a variety of chemical laboratory uses. 
They are particularly adaptable to intermediate 
vocational school requirements. For more de- 
tailed information and data, inquire from 
The Carborundum Company, Globar Division, 
Niagara Falls, New York. 
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OR every nut turning operation there is a 

Snap-on wrench engineered to do the job 
better, faster, with greater accuracy and safe- 
ty. Training with Snap-ons . . . encouraging 
students to develop the speed, dexterity and 
confidence which these modern tools invite 
. ». is an important factor in training capable 
mechanics. 

Write for catalog of 3,000 Snap-on fools. 


SNAP-ON TOOLS CORPORATION 
8074-F 28th AVENUE KENOSHA, WISCONS 
































































TIPS You Can Trust 


HARGRAVE 


TESTED TOOLS 





WHERE FIVE RUBBER 
CUSHIONS ASSURE 
SMOOTH OPERATION 










two hinge points con- 
necting countershaft 
and headstock. 


ONE RUBBER CUSH- 

HON between motor ~ | 
mounting base ana 
pedestal. 


c) TWO RUBBER BUT- 
TONS cushion the 
cone pulley guard. 














RUBBER 


CUSHIONED ABSORBS VIBRATION, GIVES LOGAN 
COUNTERSHAFT LATHES MAXIMUM SMOOTHNESS AND 
eR Se ACCURACY IN OPERATION 


Rubber cushioning of the countershaft is one of the unique design fea- 
tures which help make Logan Lathes outstanding in smooth, accurate 
operation. At no point on the Logan Lathe is there a direct metal-to- 
metal contact between countershaft and headstock. At all three of the 
countershaft’s main support points, the pedestal rod and the two 
hinge pins, rubber cushions effectively absorb motor vibration. The 
result is a maximum of smoothness in operation that is conducive to 
fine precision work. 





SPECIFICATIONS COMMON TO ALL LOGAN 
LATHES . . . swing over bed, 1012”. . . bed length, 
43”... size of hole through spindle, 25/32”. . . 
spindle nose diometer and threads per inch, 142”-8 
«+12 spindle speeds, 30 to 1450 rpm. .. motor, 
Yo hp, 1750 rpm... ball bearing spindle mount- 
Ing... drum type reversing motor switch and cord 
++ «Precision ground ways, 2 V-ways, 2 flat ways. 
Quick-Change Gear Turret Lathe . K-4 


LOGAN ENGINEERING CO. cHICAGO 30, MUINOIS 






























INDUSTRIAL ARTS AND VOCATIONAL EDUCATION JUNE, 1946 [5A] 


‘Gruv-Ton PILOTS 


Mean Better Training... 


Help You Teach Students to Grind 
Automotive, Aircraft Valve Seats 
Faster, More Accurately! 


New Black & Decker “Gruv-Top” Pilots make 
“Vibro-Centric”’ Valve Seat Grinders simpler, 
speedier, more precise than ever. . . Employing an 
expanding-sleeve principle that makes self-center- 
ing automatic, Gruv-Top Pilots assist you in teach- 
ing high precision work on automobile, truck, 
tractor, aircraft, marine and Diesel engines. Here’s 
why: 

Vibro-Centric is Fastest Because: (1) Gruv-Top 
Pilots center themselves automatically, compensate 
for worn guides without lost time.or motion; (2) 
Full-Powered Driver grinds at top speed—only a 
few seconds per seat; (3) Built-in Vibrating Action 
reduces stone loading and stone wear. 


Vibro-Centric is Most Accurate Because: (1) 
Concentric Plunge Grinding is most accurate; 
(2) Gruv-Top Pilots find true center of valve 
guide; (3) Accurate Dressing Stand puts true angle 
on seating stone. 


Exceptionally heavy demand for that kind of per- 
formance still keeps the supply of these Valve Seat 
Grinders scarce . . . but get complete information 
on new Gruv-Top Pilots from your nearby Black & 
Decker Distributor. And send for our free illus- 
trated handbook—‘The Printiples of Valve Recon- 
ditioning”—containing many helpful pointers on 
correcting valve assembly troubles in internal com- 
bustion engines. For a copy address: The Black & 
Decker Mfg. Co., 680 Penna. Ave., Towson 4, Md. 








































ye LEADING DISTRIBUTORS EVERYWHERE SELL 


ack & Decker 


porTasie etectric TOOLS 
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TRAIN WITH PEXTO... 











ROTARY 
MACHINES 









if hig trainee is to be- 
come a Craftsman. in 
Sheet Metal Fabrication 
he will reach his goal 
faster by using the equip- 
ment. skilled operators 
prefer. 


PEXTO Machines and 
Tools enjoy that reputa- 
tion .. . have paced the 
industry for 160 years. 











senLizD CRAFTSMEN'S 


Favorite 











bec 


THE PECK, STOW & WILCOX 








FOLDING MACHINES 


COMPANY Since 1785 





SQUARING SHEARS 





SOUTHINGTON, CONNECTICL 





Pain 4 Te 
and Dividers 








with Lufkin tools. 


for 










help students 
learn accuracy 


Accuracy is best taught by proper 


viders, and other superior tools, your 

students will take sure steps towards pre- 
cision craftsmanship. 
vantages of the same fine tools used 


fog. THE LUFKIN RULE CO.; 
NAW, MICH., 


ACCURACY. 








Wear- Tes ted 








- tools. With care- 
Lufkin calipers, di- 


ive thai dhe ad: 


Write e for free cata- 


8 


New York’ City. 








120 N. JEFFERSON STREET 





Morgan vises can be had in various sizes and 
styles for woodworking, machine, automo- 
tive and electric departments in school 
shops and will give, years and years of 
service. 


MORGAN VISE COMPANY 


CHICAGO 6, ILLINOIS 
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: THE SHORTEST DISTANCE 
Ae po 
“BETWEEN SCHOOL AND FACTORY 


ISA 


Walker-lurner 


TRAINING LINE! 








Students trained on Walker-Turner Machine Tggls find the 
transition from school to factory easy. Their daily. school work 
has familiarized them with the very machines they'll find by the 
thousands in Industry. That's one of the big advantages of using 
these production machines. 


By providing faster training, Walker-Turner Machine Tools 
SAW “shorten the distance’”’ in time, too! Simple to operate, they save 
tedious hours in the “breaking-in’’ period. Exceptional versa- 
tility, rugged construction, safe operation, low price are other 
important Walker-Turner features. Write today. for our latest 
catalog. 















WALKER-TURNER COMPANY + PLAINFIELD, N. J. 





MACHINE TOOLS 


POWER FEED e RADIAL DRILLS 
TING BAND SAWS OLISHING LATHES e FLEXIBLE SHAFT MACHINES 
T-OFF M HINES FOR METAL @e MOTORS e« BELT & DISC SURFACERS 
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Talk About 
q PRODUCTION 


with DI-ACRO Bender 


“Enclosed are pictures taken 
in our plant which prove the 
DI-ACRO Bender will do a real production job. We are 
making 4,000 completed parts per day which is competitive 
to most Power Presses.’’ (Name on request.) 
Here is an example of “DIE-LESS DUPLICATING” typical 
of a great variety of formed parts readi!y made with DI-ACRO 
- Precision Machines,—Benders, Brakes, Shears. Picture below 
HOW TO SOLDER shows an acute right angle bend and photograph above shows 
the finished part formed to die precision. Women operating 
FLUXES DI-ACRO UNITS maintain a high out-put on production work. 


SOLDERS 
TINNING 
PROPER. CARE 






































351 EIGHTH AVE. SOUTH MINNEAPOLIS 15, MINN. 


© AR 


Instructors in school shops will like the thor- TOOL y OLD & a § 











oughness of this “Expert Soldering” booklet. It AND 
i has 30 pages with numerous illustrations and TOOLS 
, diagrams on practical soldering. Contains much 


related information of value for your class in- 
struction. It’s yours by return mail — just fill out 
and mail the coupon. 


[STANLEY ] 


Trade Mark 


..MAIL THIS COUPON 


Stanley Tools, Educational Department 1A646 
New Britain, Connecticut 


} Gentlemen: Please send your free booklet, “Expert 
} Soldering” by return mail. 








is ines =. 


NG TOOL HOLDERS—used 
th ARMSTRO: pon 

















Name... 


Subject You Teach 














Post-Office State 


STANLEY TOOLS 


















322 WN. 
Eastern Warehouse & 


‘ices mit A ¥. 12 
Pa ee 


New Britain, Connecticut 
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HARD JOBS DONE EASY 


...IN JUST THREE STEPS 
In the hands of a student 
1 (even new students can 

, a  . 





FF Sie sinhie de neler 
tric driven machine... . 





Fitted with a Delta Ro- 
tary File (all shapes and 
sizes to choose from) 
will cut many filing jobs 
from hours to minutes. 





Revolutionary! There’s a thousand uses for 
Delta Rotary Files. They save time, lower 
costs,and speed up work. Have your students 
try them on a job today. 


‘DELTA ROTARY FILES 
Hand Cut or Ground 





J 








Yes, faster filing . . . removing more metal per stroke 
... is one way to tell it’s a Delta File. 


Every stroke counts, because each tough, tiny tooth 
on a Delta File is precision cut . . . shaped like a planer 
edge .. . to carve away its full share of the metal. 


Delta Files last longer, too. Scientific tests show that 
long after most other files are worn useless, the Delta 
File keeps removing metal. 


There’s a Delta File for any job. Instruct your stu- 
dents to use Delta—for longer life, for faster work, 
for better filing. 


DELTA FILE WORKS, 4837 JAMES STREET, PHILADELPHIA 37, PA. 
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EASY TO 
CUT WITH 





EASY ON 
THE BUDGET 


@ Give a beginner tools that are easy to work with — 
tools that help him do a better job—and he takes 
added interest in his shop course, makes faster 
progress. That's one reason you'll find Atkins “Silver 
Steel” Blades in so many manual training shops. 
They're easy to cut with—take the “hack” out of hack 
sawing. Equally important, these blades are made to 
stand up under the hard usage of inex- 
perienced hands. Get the advantage 
of Atkins “Silver Steel” Blades by spe- 
cifying them on your next requisition. 





E. C. ATKINS AND COMPANY me 


402 S. Illinois Street, India 9, Indiana 
Agents or Dealers in All Principal C the World Over 














WALLACE 
‘MACHINE - OF - THE - MONTH” 


No. 10 JOINTER 





Direct drive at 3600 
or gear drive at 5200 
r.p.m.! 2” four-knived 
cutter-head with knives 
set askew for shearing 
eut! Taper roller bear- 
ings. Semi-steel tables. 

































Capacity to cut 4” 
deep. 











What a Jointer! This quality-built Wallace No. 10 Model 
has power — speed — capacity and accuracy in a measure 
never known before! 


Skew-set knives take a shearing cut — does perfect edging 
work, rabbetting, bevelling. Smooth, clean surfacing cuts 
seldom require sanding. 


Write today for bulletins,—we also manufacture high- 
grade Universal Saws, Radial-arm Saws, Bandsaws, Shapers, 
Lathes, Mortisers, Oilstone Grinders, etc. 





J.D. WALLACE & COMPANY 


CHICAGO, ILL. 


140 S. CALIFORNIA AVE 





















COLUMBIAN VISES 


INDUSTRY'S 
FIRST CHOICE 
FOR OVER 
THIRTY 
YEARS 





The complete line of 
Columbian Vises is 
designed to excel in 
its field—all are made 
to the same high 
standard of engineer- 
ing and workmanship. 
A vise for every need 
and purpose. 

































JUNE, 1946 [11A] 





Introduce Them 
TO PLASTICS! 


Plasticraft offers students of in- 
dustrial arts a grand view of the 
breadth and scope of. plastics in 
industrial applications. And Fel- 
lowcrafters plastic materials pro- 
vide a wide range of pointed les- 
sons on the subject. 


For example, available through Fellowerafters are Amberol 
in sheets, ring tubes and extruded shapes . . . Ambercast — 
the liquid form of Amberol — for molding and castings . . . 
Costuloid for cutting, shaping, cementing and coloring . . 
Plexiglas and lucite in sheets and scrap. They’re safe — spe- 
cially selected for their fire resistance. They’re inexpensive, 
too. Fellowcrafters plastics materials are available in kit form 
or in bulk — as you prefer. 


Send for the Fellowcrafters big, 14th Catalog today. 
It’s free — just ask your Fellowcrafters distributor. 


re « « 
OL, nc. Uf 30 CLARE? 
Cblowcrasmter$s$ BOSTON 











THESE 


Fine Pywwoada 


can double enthusiasm 
for Wood-Working Projects! 


Your students will find an extra thrill in 
working with fine plywoods—Mahogany, 
Curly Birch, Bird's Eye Maple, Havello! 
They'll put more interest and care into their 
work—take extra pride in the added beauty 
of the finished project. 
We have available a complete stock of 
fine plywoods in many standard thick- 
nesses, and in a variety of panel and 
cabinet grade sizes especially suited 
for the school workshop. Send today 
for complete catalog of ply- 
wood and craftsmen 





Good Tools 
INSPIRE STUDENTS 


PUT YOURSELF in the student’s place. 
Wouldn’t a well-made, sharp, gleaming, well- 
balanced plane be much more likely to in- 
spire your interest in handcraft? 
Ga Boys have an instinct about such things. 
They can feel the quality in 4 tool if it’s there. 

They'll feel it instantly in Millers Falls Tools, and they’ll be better 
students from the first day of school. 

There are Millers Falls hand and electric tools for almost every use. 
Skilled workers — and teachers have preferred them for years. 

Isn’t it time to give thought to your teaching equipment, and replace 
the battle-scarred veterans with bright, new, Millers Falls Tools? 
They are becoming increasingly available through your supplier. 


ONE THING IN COMMON — QUALITY 


MILLERS FALLS 
TOOLS 


MILLERS FALLS CO. GREENFIELD, MASS. 
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Case History No. 187 


Ebaloy is a tough alloy steel. "LALF" 
stands for Long Angle Lathe File. The two came 
O to grips in a valve-manufacturing plant. In 
perhaps ninety cases out of a hundred this file 
will do a perfect job of lathe filing. But in 
this particular instance it didm't ... it 
simply would not polish out Ebaloy valve stems 


~ 


smoothly. 


satisfactory finish. 








A Nicholson service engineer had the solu- 
tion. One way to do the job right, he explained, 
was to use the Long Angle Lathe File to remove 
the tool marks and. then polish with a Mill 
Smooth File. A still better way, said he, was 

'e) to use a Mill Second Cut* for the whole opera- 
tion . . . because it could do a faster cutting 
job and at the same time produce a perfectly 




















New metals, new products, new production meth- 
ods are constantly creating new filing problems. It 
has long been the Nicholson policy to serve industry 
not only by making Files for every purpose, but to 
assist in selecting The right File for the job. 


In the course of their calls on industrial plants, 
Nicholson field men uncover many new situations that 
add valuably to the vast store of information which 
has made Nicholson one of the world’s most widely 
recognized authorities on files and filing. 


ee 
2U.S.A. 


— 
‘S<0 NICHOLSON FILE CO., 47 Acorn St., Providence 1, R. I. QS 


Case histories like the above are typical “nuggets 
of information.” They offer good. class and shop sub- 
jects for the training-school instructor. Make use of 
this one when the theme for the day is on machining 
alloys — and Ebaloy in particular. 

Further educational discourses of this type are con- 
templated for future Nicholson advertisements. 


How is your classroom and library supply of “FILE 
FILOSOPHY” — the Nicholson 48-page handbook 
on kinds, use and care of files? It’s FREE. Tell us 
your needs. 


ee meee 








NICHOLSON FILES 


FOR EVERY PURPOSE 









— ~*~ we he 
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Vacation Days Are Here Again 

Glory be — this vacation may be a real happy 
one again. There may be travel restrictions be- 
‘cause of strikes or other causes, but the war, 
at least, will not interfere with our enjoyment 
of an old-time vacation program. 


So here’s to all our readers—- may you have 
an enjoyable and happy.time this summer. 


Please! Please! Please! 


The paper shortage makes it necessary to 
keep our press runs as low as possible. Will 
you, therefore, help us help you and the rest 
of our readers by notifying us immediately of 
any change in your mailing address. Unless this 
is done, your copy of the magazine may go 
astray, and we will be unable to replace it. 

All we need is a post card from you on which 
your old address, and your new permanent fall 
address is given. Don’t forget to give us your 
zone number if your location requires one. 


Additional Conventions 


June 13-15. National Graphic Arts Education 
Association at Philadelphia, Pa. Fred J. Hartman, 
Educational Director, 719 Fifteenth St. N.W., 
Washington, D. C. 

July 6. Educational Press Association of America 
at Buffalo, N. Y. William D. Boutwell, secretary, 
220 W. 42nd St., New York 17, N. Y. Headquarters, 
Hotel Statler. 


July 23-25. American Teachers Association at 
Durham, N. C. Dr. H. Councill Trenholm, sec- 
retary, P.O. Box 271, Montgomery 1, Ala. Head- 
quarters, North Carolina College for Negroes. 
Exhibits in charge of Dean Albert L. Turner. 

August 5-7. National Association of Visual Edu- 
cation Dealers at Chicago, Ill. Don White, ex- 
ecutive secretary, 431 S. Dearborn St:, Chicago 3, 
Ill. Headquarters, Continental Hotel. Exhibits. 

August 10-15. American Occupational Therapy 
Association at Chicago, Ill. Mrs. Meta R. Cobb, 
secretary, 33 West 42nd St., New York City. 
Headquarters, Congress Hotel. 

August 21-28. Air Age Education Research Con- 
gress at New York, N. Y. Dr. N.-L. Engelhardt, 
Jr., director, 100 East 42nd St., New York 17, 
N. Y. 


This Month's Cover 


‘The picture chosen for the cover of the June 
issue of InpusTRIAL ARTS AND VOCATIONAL 
ee renee: os Hears ot 2 
a 
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Business ventures need to be properly equipped to produce a 
profit from operations. So do school shops. If a maximum 
return of student benefits is to be realized on the money 
invested for wood shop instruction, equipment must be of 
the finest quality. The YM-46 Spindle Sander is typical 
of what we mean by quality equipment. 


It is ruggedly built for continuous service. The base is a 
heavy onegiece;-semi-steel, hollow cored casting which not 
only provides a strong foundation, but also encloses the os- 
cillating mechanism. The table is cast iron with a ground 
finish top surface. It may be tilted 45° and may be adjust- 
ed 3” vertically. We will be glad to send you more infor- 
mation. Write today! Z 


YATES-AMERICAN 
YM-46 
SPINDLE 
SANDER 





@ Enclosed Oscillator 
@ Sturdy Construction 


@ Easy Portability 


The YM-46 Spindle Sander is an extremely versatile tool. 
It can be used on wood, plastics or metal for cutting down, 
smoothing or polishing, and is especially adaptable for re- 
moving fins and for contour edge finishing. Any type of 
abrasive may be used for the drum sleeves . . . open or closed 
coat, paper or cloth back. 

Its utility is vastly increased by its easy portability. A 
patented device mounting casters in the base is connected 
with a handle on the rear which operates through an eccentric. 
When the handle is lowered, the machine is raised and the 
casters bear on the floor. When the handle is released, the 
machine lowers to the floor and the weight is taken off the 
casters. ; 


YATES-AMERICAN MACHINE COMPANY 
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General Types 


Democracy in education requires not only broad offerings but 
flexibility in their administration. It necessitates wage-earning 
preparatory possibilities in a coeducational and cosmopolitan at- 
mosphere. It assumes initial training for all types of people and 
for all types of positions and jobs, plus continued assistance 
during working years for youth and adults. 

The public must be informed about and helped to differentiate 
among the varied courses, services, and procedures offered by 
their schools. 

We have become a highly mobile people. Any community must 
accept the facts that it provides training to persons who will use 
it elsewhere and that it profits, in turn, from the programs of 
other communities. 

Education must make constant advance toward full-year ac- 
pe with increased use of plant and facilities each day and 
month. 

Retention of enrollees at the secondary level is enhanced by 
good home and school morale; school leaving is more social than 
economic as to cause. 

More young people will attend high school and a greater per- 
centage of these will attain graduation. More and more of the 
latter will desire to pursue additional formal courses in the 
home city or at distant institutions. Adult offerings of many 
types, both academic and nonacademic, with and without credit, 
will rise in popularity or demand. We may anticipate larger en- 
rollments in industrial arts and trade training, both day and 
evening. 

All occupations, major and minor, have teachable content al- 
though there is great variety as to amounts and the consequent 
lengths of teaching or learning periods required. 

Co-operative earn-learn arrangements, properly organized and 
supervised, constitute the best possible means of preparation for 
specific employments. These agreements should be representative 
of a wide range of occupations. 

No postwar date can be recognized, aged a gradually heighten- 
ing responsibility of the schools. Each war service person who 
returns and each industrial worker who transfers must be coun- 
seled, instructed, and adjusted when his problem appears. Each 
employer must be assisted in war production, during his conver- 
sion to peacetime manufacture and at all times of need thereafter. 


| 
: 
| 


. Saeed of Minnesota, Minneapolis, Mina. 


Basic Assumptions: 


Homer 9. Smith" 
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be paid to the size and nature of a community when planning a 
training program than when considering the full scope of the 
counseling work. 

Administration and supervision, in toto and in all subject areas, 
are overlapping responsibilities. They tend to be more closely 
interwoven in the so-called “practical areas.” Principals find it 
easier to assist instructors in general subjects. 

Administrative planning and provision must be in terms of 
groups to be served, if counselors and instructors are to effect 
the more certain and more convenient adjustment of individual 
enrollees. 

Industrial Education As a Whole 

Good industrial education is good economics, good sociology, 
and good democracy as well as good education. 

Every person, young or old, male or female, can profit by some 
form of industrial-arts and crafts instruction; as to trade prep- 
aration and upgrading, many persons will fail to get work, to 
remain employable or to make worthy progress without them. 

Industrial-arts and vocational-industrial education are unlike 
yet they have common elements and must be integrated. The 
former cannot be made too general and the latter cannot be made 
too specific. In both phases, variety of offering and procedure are 
requisite to good enrollment and high retention. 

Field objectives range through acquaintance, exploration, train- 
ing, upgrading and adjustment of enrollees, plus allied services to 
employers of industrial workers. Such differentiations must be- 
come more clear-cut in the thinking of all concerned. Industrial 
courses in any school should be studiously matched with the 
purpose and responsibility of such school. 

We must place more general materials in all industrial courses 
if we are to expect increasingly worthy outcomes. We must make 
fuller use of the academic content which is an actual and neces- 
sary part of the trades sampled or taught. Pupils of trade inclina- 
tion must not be denied access to liberal amounts of general 
courses under convenient scheduling. Library facilities must be 
increased in amount and kept fresh and of easy access. Informa- 
tion of three kinds — necessary, broadening, guidance — must be 
standard parts of every course, subject only to changed emphasis 
according to types and levels. 

Versatility tends to supersede specialization as a desirable 
attainment for about three fourths of the industrial workers. This 
suggests broad industrial-arts offerings and broader base building 
in trade areas before deepening in single trades or parts thereof 
is attempted. 

Trade education should be based largely upon local earning 
opportunities but industrial-arts offerings, being more explora- 
tory, should be less narrowly based. 

School shops and workrooms should be more like laboratories 
than like production places, because a school is not a factory. 
This concept is not in conflict with the ideals of practicality and 
high performance in this field. 

Vacation employments of school youth may well be supervised, 


and to a certain extent controlled, to render them of use in ex- 


ploration and preparation as well as for immediate earning. 

War conditions should not be permitted to affect school offer- 
ings and practices longer than necessary. We have learned much 
while participating in the enormous and effective war production 
training program, yet this type of instruction will not develop 
the competent and dependable tradesmen who will be in unusual 
demand after the war. 

There is always a group of early leavers in every high or 
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vocational school. If identified, many of these individuals may be 
encouraged to remain longer than they have intended. The sure- 
to-go-soon individuals may as well be grouped for special courses 
and types of content more closely matching placement needs, with 
the usual requirements of schools and curriculums waived com- 
pletely in deference to better work-life adjustments. — 
Dropouts and graduates of both industrial arts and trade kinds 
should be subject to the follow-up and adjustment policies and 
activities of the school. 
Industrial-Arts Courses 


There may well be variation among schools as to instructional 
units and media, but within a standard city pattern of offerings 
by grades or half grades below the tenth. 

This phase of industrial education calls for the widest possible 
variety of equipment, supplies, operations and processes, teaching 
techniques, learning assignments, and evaluation procedures. 

Industrial-arts courses gradually attract girl enrollments and 
should become constants in some amount for all pupils of junior 
high school ages. 

The purposes of this work are pupil broadening, self-expression, 
self-exploration and, to a less extent, preparation for more special- 
ized courses of industrial and technical type. The shop or class- 
room atmosphere should be one of busy, joyous activity and 
inquiry. 

Having a class begin a basic trade and carry on to the extent 
of their abilities and allotted time does not constitute the giving 
of an exploratory industrial-arts course. 

Standards of performance in industrial arts should be pupil 
standards and teacher acceptance standards, both of which will 
vary. Trade standards should be determined and fully met in 
trade preparatory and extention classes. 

Industrial-arts instructors should be institutionally and broadly 
prepared. They should be skillful in the early elements of several 
trade types and especially well informed about mechanical and 
scientific processes and materials. Work experience is a strong 
asset rather than a professional necessity. 

Costs for supplies should not be permitted to inhibit pupil 
selection of projects nor to limit instructors in the planning of 
assignments. 

Evening recreational courses for nonindustrial adults should 
prove very attractive after the war. Interest will be born of the 
inherent urge to manipulate, more leisure hours and less fatigue, 
interim war contracts with industry, broader marketing of craft 
books and journals as well as more home workshops and special 
equipments for them. Such courses will insure better use of school 
facilities, higher total earnings by teachers, patron support of an 
enlarging curriculum, and sale of more consumer goods to schools 
and homes. 


Vocational-Industrial Courses 
Continuous vocational education survey processes are necessary 


for knowledge of needed types of training and for the matching 
of quotas. 

eon analysis processes must be employed in order to 
identify worthy content and to keep it in revision. 

The needs of small employers, and of employees who work 
alone or in small firms, should receive more and increasing atten- 
tion from the-schools. 

An effective program cannot be developed except through the 
earnest and active co-operation of schools, employers, and work- 
men. Major planks in this platform of unity are advisory com- 
mittees, relations with apprenticeship, job specifications and em- 
ployer reactions, on-call members of the teaching corps, and some 
school classes held in outside work places. 

The related and technical aspects of industrial occupations be- 
come increasingly important. They should be stressed equally with 
skills in day preparatory courses and should take precedence in 
evening and other adjustment types of classes. 

Excellent conditions result from continuous school interest in 
locating groups to be served and in. learning their specific needs. 
Attempts to match pay-roll names, with their requisite skills and 
knowleges, are more fruitful than general attempts to help needy 
persons in broad trade fields. 

An efficient industrial co-ordinator, with power and time to act, 
is the real key to a growing and defensible training program. For 
locating needy groups and making the training effective, the 
contacts of such an official are more valuable than formal surveys 
and analyses. 

Standards of performance must be occupational earning stand- 
ards, whatever they may be, and must include quality of work- 
manship, accuracy and speed plus problem solving ability and 
judgment. This is the reason why competent craftsmen are em- 
ployed as instructors. 

Day preparatory instruction should be given in long terms 
while evening extension and part-time training should be offered 
in brief units or courses. 

The spiral method of presentation and management is ap- 
propriate for long-term preparatory courses. Under this method 


_learners may be assigned to machines or processes in continuous 


rotation and thus brought to their limits of perfection broadly and 
gradually. The block method is more appropriate for brief unit 
courses of upgrading type, for minor-job training and for early- 
leaving groups. Under this method each learner is brought to the 
highest possible earning usefulness on a few machines or within 
a narrow range of operations or processes. 

Better trade preparation would result if learners were given 
periods in the several occupations of which a trade area is com- 
prised before concentrating on their specialties. For example, a 
young man might approach the machine-shop training. program 
with a background of courses in mechanical drafting, pattern- 
making, and foundry practice. This arrangement is predicted 
upon better than present selection of trade enrollees. 





Postwar High-School Electricity 


The advent of high-school electricity 
courses on a larger scale has suggested 
that there is a greater need and that more 
is being offered. While the war provided 
the greatest need, 1941 lists showed 122 
colleges and universities offering technical 
and nontechnical’ radio courses. 

At the conclusion of World War I, the 
trend seemed to be to offer electricity in 





*High School, Freeport, Ill, 
**Your Career in Radio,” Carlisle and Rice. 


7. G. Wieor* 


the form of theory and _ laboratory 
courses.” ° 

But in the early 1920’s the effect of 
specialization in industry brought elec- 
tricity into the school shops to a greater 
extent. When. the outlines for the pre- 
induction electrical courses were issued by 
“A Course in Practical Electricity,” Bealer, Industrial 
Arts Magazine, August, 1922, p. 309. e 

The Electrical Department in a Comprehensive High 
Sthesl,” Crofoot, Industrial Arts Magazine, April, 1921, 
p. 138. 7 : 





the government in World War II many 
school curriculums required very little 


The outline given herewith is based on 
the experiences obtained in a one-teacher 
shop of a four-year high school. The gen- 
eral outline has both industrial arts and 
vocational aspects, because broad basic 
courses taper into specialization. 

The industrial-arts objectives 
of developing manual ability in the use of 
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nm) Rectification of current 

Demonstrations and experiments will be 
performed relating to each of the foregoing 
topics 

III: The following outline of jobs gives the 
student a working knowledge of parts, equip- 
ment, and methods, and they act as a list of 
the “doing processes.” : 

a) Splicing, soldering, and taping 

6) Making magnets 

c) Wiring elementary circuits 

d) Wiring relays and their applications 

e) Construction of a simple cell 

: wen ecting eee eee 

£ iring a — circuit 

» Calculating and measuring electrical 
values 

4) Wiring open and closed circuit switches 

j) Connecting series and parallel circuits 

k) Construction of a simple motor 

4) Construction of a 118-Z 6 rectifier or a 


ones one rectifier 
. Tests will be given regularly to deter- 
mine the students’ progress. 


Electro Mechanics II 
Electrical Wiring 


Electric signs 
4) Types and functions of keys, sounders, 


and 
7) Direct and alternating currents in tele- 
k) Telephone transmitters, receivers, and 


1) Manual telephone systems 
m) Dial tel 


8 






6) Identification of parts and wiring simple 
circuits 

c) Classification of types and sizes of wire 

d) Conduit bending, and running conduit 
or raceway 

e) Wiring switches 

f) Wiring a fluorescent unit 

g) Connection of motors through switch 
boxes to proper fuse box 

hk) Wiring script and chaser effects 

i) Wiring telegraph circuits 

j) Assembly and tests of telephone parts 

k and /) Run, route, and connect telephone 
circuits 

m) Installation and operation of simple 
switchboards 

IV. The first nine weeks of this course will 
cover electrical wiring, the later part tele- 
graph and telephone wiring. 

Radio I. Elements of Radio 
Text: “Elements of Radio” by Horton- 

Marcus’ 

I. This is a basic training course for de- 
veloping the operational skills for radio jobs, 
stressing the fundamentals, and bringing out 
appreciations, aims, and attitudes which fulfill 
the industrial-arts basic objectives. 

II. Things the student should know. 

@) History of communication and wave 
motion 

6) Waves in ether 

c) A simple radio receiving set 

d) The aerial ground system 

e) The tuner 

f) The reproducer 

g) The detector 

h) Wave form 

i) The antenna coupler 

j) Electron flow in the aerial-ground circuit 

k) Electron flow in the tuning circuit 

J) Electron flow in the crystal detector and 
phones 

m) The vacuum tube detector — the triode 

nm) The vacuum tube detector —the diode 

0) The regenerative detector 

) The audio-frequency amplifier 

q) Eliminating the A battery 

r) Eliminating the B battery 

$) Eliminating the C battery 
t) The a.c.-d.c. power supply 


"Prentice-Hall, Inc., New York City. 
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#) The dynamic speaker 
v) The radio-frequency amplifier 
w) Volume controls 
x) Tone controls 

y) Types of vacuum tubes 

z) Radio direction finders 

III. Jobs and projects 
a Identification of radio parts and sym- 

Is 

b) Construction of regenerative battery re- 
ceiver kits 

¢) Construction and tracing circuits in 
power supplies 

d) Designing and construction of an as- 
signed type of detector 

é) Blocking out receiver diagrams 
Radio H, Elements of Radio 
Text: “Elements of Radio,” by Horton- 

Marcus® 

I. This-is a semester course of basic radio 
training for developing the operational skills 
for radio jobs and giving the student prevo- 
cational training, supplementing Radio I. 

II. Things the student should know. 

a@) The superheterodyne 

6) Direct current 

c) Magnetism, motors, and measuring in- 
struments 

d) Alternating currents 

¢) Inductance, inductive reactance, 
impedance 


“'Prentice-Hall, Inc., New York City. 


and 





Upper: Toolroom. . : Middle: Radio is 
soldering TRF receiver. Lower: Radio 


ll — Construction of super heterodyne 





Upper: Radio communications |—code 


practice. . Lower: . Radio communica- 
tions Il — handling of receivers 
f) Capacitance 


g) Resonant circuits and tuning principles 
hk) The electromagnetic wave 
i) Radio antennas for transmitters 
j) Vacuum tube oscillators 
k) Vacuum tube amplifiers 
1) The continuous wave transmitters 
m) The modulated wave transmitter 
nm) The cathode ray tube and its applica- 
tions ~ 
III. Jobs and Projects 
a)’ Construction of a superheterodyne re- 


ceiver : 
6) Construction and calibration of a parts 


- tester 


c) Planning and constructing an AF or RF 
oscillator 
Radio III. Basic Electronics and Electrical 
Measurements. 


Text: “RCA Tube Manual,”® “The Radio 
Amateurs Handbook,” and “How Elec- 
tronic Tubes Work.” 


I. The objectives of this course are to 
the fundamentals of electronics, to ap- 
ply tubes to control electrons, to measure and 


"test, parts, and to care for measuring equip- 


ment. 
II. Things’ the’ student should know. 
@) Basic parts of tubes and their functions 
‘by Tubes and their characteristics 
c) Tube actions,. gas filled and high 
vacuum 
d) Functions of different types of tubes: 
(1) the Kenotrone, (2) the Pilotron, (3) the 
Phanotrom, (4) the. ye (5) ‘glow tubes, 
(6) the Thyratron, (7) the 
e) Volt, ohm, vimaiatien ne uses 
Ohmmeters, bridges, and testing resistors 
Condensor ‘markings, types, and tests 
i types and tests 
es and filtering 
} — requency —_ ~ grins and tests 
requency an requency trans- 
formers and tests 


Fr vokens sot ials: eadick, tapers, and 
tests 


“ORCA Manufacturing Co., Camden, N. J 











m) Push button tuning and setting 
n) Vibrators and vibrator testing 
0) Microphones: carbon, crystal, dynamic, 
and impedance types — 

III. Jobs and projects 

@ and 6) Running a characteristic curve 

c) Testing tubes 

d) Wiring a control circuit 

é) Testing a.c. and d.c. voltages. and cur- 
rents 

f) Reading and testing resistance with 
ohmmeter and bridges 

g) Reading and testing condensors with 
capacitance checkers and bridges 

hk) Comparison method of speaker tests 
and adjustments 

4) Measuring filtering effects 

j) Transformer testing 

k) Resonance measurement 

1) Selection of proper volume or tone con- 
trol and taper 

m)- Setting push-button tuners 

n) Testing vibrators 
Radio IV. Radio Maintenance and Servicing 
Text: “RCA Tube Manual,”?® and “The 

Radio Amateurs Handbook” 

I. The fundamental objective of this course 
is to study the techniques of radio servicing 
as applied to various circuits using all prac- 
tical methods. 


*RCA Manufacturing Co., Camden, N. J. 
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IL. The. subjects will be dia- IH. A working knowledge and the ability I. The objectives of this course are: to de- 
grammed and and the tests will be to operate the following equipment is re- velop ability to handle voltages, to use ap- 
% demonstrated. Faults will then be placed in quired: pbuh ee oT plicable tools, to increase knowledge of 
the student’s receiver which he is to find. a) The switchboard and code machines batteries, d.c. generators, and appliances, and 
The student is to keep notes and job sheets. 6) Echophone EC-1. receiver to study the occupational opportunities in the 
@) Power supplies —tests and analysis: ¢) Howard 436 receiver - direct current electrical field. 
3 Cold cathode ese 3 IV. The code. proficiency requirements are II. The following subjects will be studied 
2) Condenser input as follows: and discussed and will form the basis for the 
- 3 Choke input a) Six words. per minute straight copy at student’s notebook. 
4) Mercury vapor the end of the first six weeks @) Ohm’s law and its application in dic. 
5) Bridge ‘ b) Ten words per minute straight copy at circuits 
6) Voltage regulators the end of the second six weeks 6) Primary and secondary cells 
7) Vibrator types c) Thirteen words per minute straight copy c) The dry cell and its assembly line con- 
8) Motor generator types . at the end of the semester struction 
5 9) Junction rectifiers V. Each day the student’s work is to be d) Application and testing of dry cells 
b) AF stages— tests and analysis: checked by the instructor. This daily work is ¢) Storage-batteries: lead, acid, and Edison 
1) Single ended to be kept in a stenographer’s notebook, avail- types 
33 Lene? nd (20a able every class period. This log is important f) Discharge characteristics and charging 
3 push-pull parallel and should show all of the student’s work. It g) The elementary generator 
. 4) Phase inverters ~ will be the basis of the student’s daily work A) Construction of d.c. dynamos 
5) Beat oscillators grade. i) Construction of auto and airplane 
_¢) Detectors and AVC circuits — tests and VI. The student’s ability to give proper generators 
analysis: signal reports, check frequency, handle mes- j) D.c. motor characteristics 
“ Diode types sages, and use emergency operating procedure k) Starting motors and fractional horse- 
" 2) Grid bias detectors is to be demonstrated. ; power d.c. motors 
3) Grid leak condenser detectors Radio Communications II. Radio Communi- }) Shunt motors 
2 - Tuning indication cation and Operation. m) Series motors 
4 5) Noise reduction Student chooses one of the following: n) Compound motors 
- 6) Discriminator circuits 3 Radio Amateur’s Qualification o) Starting and protective devices 
d) IF stage types and crystal fil _ 6) Commercial Radiotelegraphy III. These shop jobs and projects give the 
tests and analysis: c) Commercial Radiotelephony student a working knowledge of the parts, 
1) Choices of frequency Text: A. “ARRL Handbook and License equipment, and processes. 
2) IF noise silencing circuits Manual”? a) Use of meters and the calculation of 
3) Limiter circuits B. “Practical Radio Communication,” and circuit values . 


“Radio Operating Questions and An- b) Construction and“ testing of a Voltaic 
a Ange swers,” by Wilson and Horning.** cell 

grid grounded plate — oscil- I. The objectives of this course are two- c) Construction of dry cells_on assembly 
; fold. For those choosing (a) radio amateur’s line basis 


if 
, 


2) Triode grounded plate oscillator qualification, they are industrial arts in nature. d) Dry cell capacity, voltage; and instan- 
3) Triode tickler oscillators For those choosing (6) commercial radioteleg- taneous current tests 
4) Electron: coupled or pentagrid con- raphy, or (c) commercial radiotelephony, €) Construction and operation of a storage 
verter they are vocational in nature. cell 
“2 Hexode mixer Il. The student should choose either group f) Testing, charging, and repairing storage 
6) Pentagrid mixer A, B, or C, and keep daily answers to the _ batteries 
ie Bong and TRF receivers ; questions in notebook form. g) Identification of generator parts 
g) Aligning methods .  @) Radio amateur class B license hk) Running generator characteristic curves 
hk) Transmitter maintenance b) Radiotelegraph operator's permit. An- § #) Testing car generators 
i) Transmitter tuning procedure swer in full from text element I the first six j) Identification and testing motor parts 
III. Tests and analysis will be made using weeks, element II the second six weeks, and k) Testing and ring starting motors 
g i element V the third six weeks of school and fractional hogsepower d.c. motors 


c) Radiotelephone permit. Answer in full }) Running shunt motor characteristic 
from text element I the first six weeks, ele- curves 


ment II the second six weeks, and element m) Running series motor characteristic 
III the third six weeks curves 

III. In addition the following code profi- m) Running compound motor character- 
ciency is required: istic curves 

a) Fifteen words per minute straight copy o) Connecting starting and thermal switch- 
at the end of the first six weeks ing boxes to d.c. motors 

b) Eighteen words per minute straight copy Industrial Electricity II. A.C. Transformers, 
at the end of the second six weeks Motors, Generators, and Ignition Systems 


c) Twenty-two words per minute straight Text: None 
copy at the end of the semester I. The objectives of this course are: to de- 
IV. The student is to have a working velop the ability to handle voltages, to use 
knowledge and ability to operate the follow- applicable tools, to increase knowledge of a.c. 


ing ipment: transformers, motors, generators, and ignition 
a) icrafters communication receiver systems, and to present the occupational op- 
6b) RME 69 receiver and control table portunities in the alternating current fields. 


c) Transmitters as assigned II; Things the student should know. Stu- 
V. A log is to be kept by the student where dents are to keep notes on information and 

he records what he does each hour; also logs demonstrations given. 

are to be kept properly at each receiver used. a) Alternating current and. voltage char- 
VI. At the conclusion of the course the acteristics 

student is to demonstrate how to handle prop- 6) Transmission of power 

erly a radio telegraph station, give signal re- c) Theory and applications of inductance 

ports, check frequency, handle messages, and 2 ie transformer sparactenitecs 

use em cy operating procedure. e) A.c. switching and protective devices 

Industrial Electricity I. Batteries, D.C. Gen- f) Fractional horsepower a.c. motors 
erators and Appliances. g) Signal phase motors 

Text: None ry Rewer eg pron = 

““BAmerican Radio League, West Hartford, Conn. t eration of signal p' voltages 
McGraw-Hill Book Co, New York City. j) Production of poly phase voltages 
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k) A.c. electrical measurements 

1) Ignition coils and magnets 

m) Simple ignition systems 

n) Aircraft electrical systems 

Ill, Shop jobs and projects 

a) Calculation of a.c. values 

6) Calculation of motor and generator 
sizes to fit the job 

c) Solenoid and coil testing 

d) Transformer testing 

¢) Proper connection of starting and pro- 
tective devices 

f) Trouble location in fractional horse- 
power electric motors 

g) Measurement of a.c. voltages, currents, 
wattage, and kilowatt hours 

hk) Ignition coil and magneto testing 

4) Tracing auto ignition systems 

j) Diagramming and tracing aircraft elec- 
trical systems 
Industrial Electricity III. Coil, Transformer, 

and Motor Winding. 
Text: None 

I. The purpose of this course is to study 
and apply practical windings of coils, trans- 
formers, stators, and armatures, and to ex- 
plore the field of motor and generator repair. 

II. The following subjects are to be dis- 
cussed and demonstrated and will form the 
basis of the student’s notes. 

a) Solenoid characteristics and winding 

6) Construction of transformers 

c) Forms of alternator windings 

d) Single phase stator gga 

¢) Three phase win 

f) Double voltage we 

III. The following shop jobs and projects 
form the basis of the student’s doing 
processes. 

a) Calculation and winding solenoid 

6) Calculation and construction or repair 
of a transformer 

c) Winding or rewinding a fractional horse- 
power motor or generator 
Industrial Electricity IV. Electrical Main- 

tenance 





4) Commutator maintenance 

j) Replacing brushes and contact points 
on controllers 

k) Maintenance of oil switches — 

}) Industrial relays _ 


a) Bending and running conduit, Green- 
field, and Romex 

b) an installation using the Na- 
tional Electric Code as base code 

c) Connecting otto for ois peg 

d) Trouble shooting probl 

¢) Oiling, greasing, and aaah pulleys, 
belts, and gears 

f). ‘Oiling, greasing, and checking shafts and 

of motors 

g) Locating trouble and repairing electric 
irons and stoves 

hk) Setting magnetic brakes, diagram wiring 
of chucks and clutches 

4) Cleaning a commutator 

j) Replacing brushes or points 

k) Replacing parts or oil in oil switch 

1) Connecting an industrial relay 

m) Use ee meter or synchroscope 

Fundamentals of Telephony, 7 Albert (New 
York: McGraw-Hill Book 


"] 


ARRL-Handbook and License Manual (West 


Rewinding Small Motors, Braymer and Roe 
(New York: McGraw-Hill Book Co.). 

Four “ae Raia ie Cone set Rive 
(New York: Dutton Book Co. i 
Electricity, Carnegie Illinois Steel Corporation 
(New York: American Book. Co.).. — 


Industrial 'y, by Cockrell (New York: 

McGraw-Hill Book cok Co.) 
Aeronautical Radio, by Eddy (New York: 

Ronald Press Co.). 

Radio Physics, by Gharardi (New York: Mur- 
ray Hill Books, Inc.). 

Modern Radio Servicing, Gharardi (New 
York: Murray Hill B Inc.). 

Radio Troubleshoo 


ters a 
(New York: Murray Hill Books, Inc). 
Fundamental Radio 


F 
Newkirk (New Y ). 
Aircraft poallichay Sadie, by Jorch (New 
York: Ronald Press Co.) 

Elements 


(New York: D. Van Nostrand Co.). 
Radio C and 


Practical by Nilson 
Hornung (New York: McGraw- Book Co.). 
Radio Operating Questions and Answers, by 
oan os yp is aa cera Neda McGraw-Hill 
pol te yo, ll a er ec 
McGraw-Hill Book Co 
RCA Electronics (Camden, N. J. RCA Manu- 
“* — ~ 98 Camden, 
RCA a ( N. J.: RCA 
Manufacturing Co. 
Theory and Application of Blectron Tubes, by 
Reich (New York: McGraw-Hill Book Co.). 


Fractional Horsepower Electrical Motors, by 
Veinott (New York: McGraw-Hill Book Co.). 


Admission of Candidates to 
Phelps Vocational School 


Examinations offered to candidates for 
admission to the two vocational schools, 
Divisions 10-13, Phelps Vocational School 
for boys, and M. M. Washington Voca- 
tional School for i 


, and 

boys with some confidence in their ability 
' to stand the tests. Together with examina- 
tion of the boy’s previous academic record, 
his attendance and health records, with the 
counselor’s interview the examinations thus 
serve to set a standard of admission for 
candidates. 


*Phelps Vocational “School, Washington, D. C. 


Paul Cooke 








S-form, Elementary, yielding an intel- 
ligence rating, (2) _ the Gray-Votaw 
Achievement Test, and arithmetic, 


and (3) the Detroit Mechanical Aptitude 
Test, Form A. Usually all tests are admin- 
istered the same day, two of the tests 
before lunch and the third after lunch; the 
youth seem to survive this apparently stiff 
dose of examining. 
Machine-scored tests such as the Gray- 
Mth Seater g wing ting as aemmngee 
are iggy eae by the department of 
research. Often the Detroit Mechanical 
Aptitude Test is scored by teachers on 
the committee on research at Phelps Voca- 


Since the testing for candidates 
for the vocational was initiated 
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measures is a fair 


Further Expe 


group 

of boys in the graduating class. 
The use of the testing 
cellent grades for some of the boys taking 
the entering tests. These boys are 


shows ex- 


It is likely that Phelps Vocational 
School will continue to make use of this 
testing program. Possibly the Pintner Gen- 
eral Ability Test may be substituted for 





the California Mental Maturity for an 
intelligence rating. The Iowa Silent Read- 
ing Test may be used in place of the 
Gray-Votaw reading section because of the 
more comprehensive evaluation of the 
former, but achievement tests of reading 
ability will not be abolished because the 
school believes that the general education 
side of the vocational student’s preparation 
should not be neglected in emphasis on 
practical and related work. At present the 

i t of the two objectives, that 
of placing and measuring the candidate, 
appear to justify the use of the test 
battery. 

The faculty feels justified in admin- 
istering these tests and denying admission 
to candidates who fail to meet the stand- 
ard. It agrees with a statement of a rec- 
ognized vocational authority, Charles 
Prosser, who stated that vocational train- 
ing must be based on intelligent selection 
of pupil material— those competent to 
make good mechanics.* At present very 
few schools have set up procedures for 
examining entering students and applicants, 
T. L. Norton declared in his examination 
of practices in New York State vocational 
schools. 

The next development at Phelps in 
testing likely will be utilization of tests 
to determine aptitude for different trades 
and shops. 





*Charting the Course for Vocational Education, Ed. 
John A. Lapp (Chicago: Citizens School Committee, 1835 
North Wabash Avenue, 1939), p. 70. 


riments With The Midget 


Wiggly Block Test 
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Woward O. Reed* 


report,’ mechanical ability 
was defined as the ability to succeed in the 
school shop, or that capacity to do work 
one’s hands, hand tools or machine 


attempt was made to design the 
Wiggly block test so that the score 
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941, p. 153. 





different and no two cuts on the same 
block are alike. The blocks are made 
small enough so that a fair degree of 
finger dexterity is required to place the 
pieces together correctly, once the subject 
being tested sees how they fit together. 
One subject remarked after being tested, 
“A fellow sure couldn’t put that thing 
together with boxing gloves on.” Insight 
as to form and shape in three dimensions 
and the competency to assemble the small 
pieces are the factors influencing one’s 
capacity to do the test quickly. The 
accompanying illustration shows a girl 
receiving instructions before assembling 
the test. 

The test? consists of four blocks 2% in. 


_ Tong. One is jig-sawed lengthwise into four 


pieces, another into six pieces and a third 
one into nine pieces, while the fourth one 





*Produced and distributed by the C. H. Stoelting Co., 
424 North Homan Avenue, Chicago 24, Ill. 
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serves as a model and is not cut. The test 
is individually administered and one’s score 
is the mean of the two most consistent 
times of three or four trials for assembling 
all three blocks. A fourth trial is given if 
the difference between the two most con- 
sistent of three times is greater than one 
fourth of the greater of these two. A 
correlation between the two most con- 
sistent trials gives r a value of .90 + .012, 
N = 150. A correlation between test score 
and mark in shopwork gives r a value of 
.470 + .045, N = 150. The scores are ex- 
pressed in terms of minutes and hun- 
dredths thereof. Table I will give some 
indication as to the range of the scores. 





TABLE |. Showing Scores for Composite Groups of 
Men and Women and Ranking of Those Scores 








Men Women 
P.R (N = 340) (N = 100) 
100 1.10 1.50 
75 2.86 3.49 
50 3.75 4.64 
25 4.77 7.00 
1 23.74 26.88 





Numerous groups have been tested and 
so far as possible, validating information 
established. Follow-up work has been ex- 
tremely difficult since most of the high 
school boys who haye been tested during 
the past seven years have entered the 
armed forces. The identity of certain 
groups will tend to establish validity; that 
is, if students of a vocational course are 
selected, that group should rank higher 
on the test than an unselected group of 
a similar class. Furthermore, a selected 
group at the low end of the scale should 
not do as well as an unselected group. The 
last members on the WPA, I believe con- 
stitutes such a group. 

The following information is submitted, 


in addition to that of the earlier report, 
to establish validity of the Midget Wiggly 
Block Test. 


High School Students 


Scores have been obtained from high 
school students ranging in age from 14 to 
18 years. High. schools from which data 
were secured are Lockport Township High 
School, Lockport, Ill.; Bloomington High 
School, Bloomington, Ill.; Boys’ Industrial 
School, Lancaster, Ohio; University High 
School, Normal, Ill.; Lebanon High School, 
Lebanon, Mo.; and Mexico High School, 
Mexico, Mo. Validating information was 
not available in some cases. There does not 
appear to be significant age differences 
between the age groups tested. Median 
scores for unselected groups among the 
various schools showed insignificant vari- 
-_ while a selected vocational group 

vary. 

The 1 1941-42 metal shop class of 57 
students at the Lockport Township High 


School shows that Q: = 4.66, Mdn = 3.66, 
and Qs = 2.90; also that 21 of the 29 “5 
students in the upper half, according to 
test scores, did work above average in 
shopwork, and that 18 of the 28 in the 
lower half did work below average as 





indicated by second semester marks in the 
subject. 

Information supplied for eight individ- 
uals at the Boys’ Industrial School, Lan- 
caster, Ohio, September, 1941, is shown 
in Table II. 

At the Bloomington High School a 
student was required to make a B or 
an A in industrial-arts general metal be- 
fore being admitted to the vocational metal 
course. The mean of the test scores for six 
making an A in vocational metal the sec- 
ond semester 1942-43 or 1943-44 was 
1.99; the mean for eleven who made a B 
was 3.19, and for six who made a C the 
mean was 3.47. 

Information for a class of nine un- 
selected vocational metal students at the 
University High School, Normal, IIl., is 





were 2.20, 2.45, 2.45, and 2.30 respectively, 
while the scores of the four lowest were 
11.50, 6.00, 5.65, and 5.15 respectively. 


TABLE Il. Showing Test Scores, Shop Ratings, 1.Q.’s, 
and Ages of Eight Boys From The Boys industrial 











Lancaster, Ohio 
MWB. Shop 
Test Score Rating 1.Q. Age 
2.30 Excellent 120 15 
2.70 Good 93 16 
4.73 Fair 80 18 
4.81 Fair 78 15 
5.81 Poor 89 16 
6.82 Poor 86 18 
7.25 Below av’ge 56 15 
10.50 Very poor 64 18 








TABLE Ill. Showing Test Scores, Shop Marks, 
Ages of Nine Unselected Vocational Metal 
From University High School, Normal, Il: 























shown in Table III. 

A portion of a master’s thesis* was Test Seeve seep. ine a Age 
devoted to computing the zero order cor- 2.22 A 17 
relation of the Midget Wiggly Block Test, 2.67 D 16 
and two well-known paper-pencil mechani- 3.27 A 16 
cal ability tests (Detroit and Stenquist), _ = be 
and the I.Q. (Otis Self-Administering, 3.94 D 16 
Form A), N = 90. 4.13 F 16 

The following data are reproduced from 4.27 Cc 16 
the thesis with the author’s concent: 441 c 18 

TABLE IV. Data Reproduced From Henry A. White’s Thesis 
Test Detroit Stenquist I Stenquist II 1Q. MWB 
Detroit 
Stenquist I r= 40 
PE = + .07 
Stenquist IT r= .45 r= .65 
PE = + 07 PE = + .05 
1.Q. r= .60 r= 4.17 r= 69 
PE= + .05 PE= + .07 PE = + .04 
Midget W.B. r= 40 r= 36 r= .27 r= .18 
PE = + .07 PE= + 07 PE = + 07 PE = + .07 
i Ww. 
It is a regrettable fact that there was WPA (Men) 


no criterion included in this study in- 
dicating comparative success in actual 
shopwork. The study included a report 
of the success of the students on an auto 
mechanics achievement test, but these 
findings have little value in this report; 
hence are not included. Plus values for r 
from .27 to .40 indicate that . there is 
some similarity between those capacities 
measured by the paper-pencil tests and the 
Midget Wiggly Block Test. The 7 value 
of .18 between the Midget Wiggly Block 


Part of the final examination, at the end 
of the first semester in a first-year mechan- 
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A group of ten WPA men referred for 
training to the National Defense Training 
Program at the Lockport Township High 
School, Lockport, Ill., during the summer 
of 1941, shows test results of Q; = 8.52, 
Mdn = 6.26, and Q; = 4.56. Three of 
these men entered semiskilled jobs for 
which training was given and the remain- 
ing seven entered unskilled jobs. 

During May, 1942, the WPA Rockford, 
Ill., district office referred 27 men to the 
same training program to be tested and 
interviewed. Of these, seven did not report, 
and of the 20 reporting, 9 left the test 
unfinished with an average effort of 28 
minutes! Reasons given for quitting were, 
“Too hard on eyes”; “Not suited to this 
sort of pg or, “I just can’t do it.” 
Of the the tests 
O: = thes, Bd Mdn = 7.70, and Qs = 4.69. 
All of these men were referred for training 
in either machine shop or welding 


WPA (Women) 


During June, 1942, 34 women on. the 
WPA were referred to be tested and inter- 
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Supplementary Trainees (Men) 
It could be said that there was a degree 


purposes at their place of employment. 
The training was in i practice 
at the Lockport Township High School 
War Production Training . Test 
results show that Q, = 3.90, Mdn = 3.37, 
and Q; = 2.52. Follow-up data are not 
available for these men for some entered 
the armed services, and others migra’ 

from the community... . nid 


Unselected Women 


Eighteen women referred by the USES, 
Joliet, Ill., to a vestibule training program 
at an aircraft plant which was operating 
under the auspices of the Lockport Town- 
ship High School War Production Train- 
ing Program, were tested with the Midget 
Wiggly Block Test. Nine of the 18 who 
succeeded in passing the training work 
had scores of Q,; = 4.46, Mdn = 3.77, 
Qs = 3.33. The nine who failed to pass 
the vestibule training work had scores of 
Q; = 8.25, Mdn = 5.80, and Q; = 3.21. 


Teachers of Shopwork 

Nine teachers of shopwork, six crafts- 
men from industry and three high school 
industrial-arts teachers, were tested -with 
the Midget Wiggly Block Test and scores 
made were Q; = 2.73, Mdn = 2.21, and 


y= 1.64. 


i Conclusions 
From the foregoing data it appears 











TABLE V. Showing Summary of Groups Included in This Report 





Q, 


Man. Q, 





Group Score P.R. 


Score P.R. Score P.R. 





Lockport Township 
high school boys 4.66 27 
N= 56 
Lancaster Boys’ 
Industrial School 7.04 9 
=8 
Bloomington High School 
Selected Vocational Metal 3.20 65 
N= 23 
University High School ; 
Unselected Vocational Metal 4.20 38 
N=9 
WPA men referred in 
summer of 1941 8.52 8 
=10 
WPA men referred in 


May, 1942 12.65 4.5 


N=11 
WPA women referred in 
June, 1942 12.29 7 


Unselected women 4.46 31 
N=18 

Supplementary trainees 

employed men 3.90 44 
N= 32 

Teachers of shopwork 2.73 79 
N=9 





3.66 $1.5 2.90 74 


5.31 20 3.77 48 


2.72 79 140 98 


3.86 45 2.97 72 


6.26 12 4.56 29 


7.70 10 4.69 26 


7.05 24.5 4.69 49 


3.77 69 3.33 78.5 


3.37 57 2.52 86 


2.21 92 1.64 98.5 











Of course there are other factors which , 


enter the picture that determine one’s 
capacity to deal effectively and efficiently 
with an environment of the type described 
— among these are one’s ability to do 
the essential mathematical calculations, 
read direction. sheets..and blueprints, .and . 
interpret certain scientific principles. It 
is not claimed that this test attempts to 
measure these capacities. 

The test score furnishes just one link 
in the chain of facts needed for guidance 
purposes. Since studies fail to shew a 
significant negative correlation (in fact, 
it is usually slightly positive) ‘between 
scholastic aptitude (I.Q.) and mechanical 
ability guidance persons should go slow 
when guiding a person into the mechanical 
trades when he has a low I.Q., even though 
it is supplemented by a low reading test 


Admicistoring thé test 


score. Further testing should be done to 
explore other possible areas which show 
significant trends in one’s capacities. It 
may be that ability to do shopwork will 
rank high, but the chances are about equal 
that they will rank low. The same state- 
ment. holds :equally ‘true for’ those with 
a high L.Q. 

Each shop teacher should have some 
objective evidence as to the mechanical 
ability of his students, as well as knowing 
what other test results are, such as 1.Q., 
reading, mathematics, social, emotional, 
interests, and such other test information 
that is available for his students. He can 
better teach his students if he really knows 
them, even though he {fs not teaching 
under circumstances where it would be 
desirable to use the test results for group- 
ing his students. 


Further Research Needed 

Following are some research problems 
which need to be worked on: 

1. Establish age differences below age 


’ 15, thereby establishing maturity age of 


mechanical ability. 

2. Establish effect of shopwork experi- 
ence on test results. 

3. Establish relationship between rate 
of learning as shown by the various trials 
of .he block test and as indicated by 
progress in shopwork. 

4. Conduct case studies to determine 
why one with a rather low test score suc- 
ceeds and why one with a rather high 
test score fails. 





All Americans should be equipped with 
common learnings, the minimum of facts, 
knowledge, and skills, that will enable 
them to live together with mutual under- 
standing and good will.— Alexander J. 
Stoddard in Illinois Vocational Association 
Convention by Mail. 








Visual Aids in the 
Painting and Decorating: Trade 


The Milwaukee Vocational School, 
through its visual aids department, contin- 
ually maintains exhibits on the various 
floors of its large building. These exhibits 
are informational ‘in nature to the public, 
school staff, instructors, and students, and 
display the features of the trades which are 
taught at the school. 

The second floor exhibit periodically 


*Instructor, Painting and Decorating Ciasses, The 
Milwaukee Vocational School, Milwaukee, Wis. 


Weary Waguer* 


houses an interesting display on paper 
hanging, which portrays the “story behind 
the trade.” It is illustrated by pictures 
which show the recent developments in the 
trade and reveal facts not generally known 
to the layman. 

A large number of faculty members and 
evening school students, after viewing the 
last exhibit, showed keen interest and be- 
came quite wallpaper conscious because 
they asked many pertinent questions. 


ee eee 


The upper portion of the exhibit, as 
shown in the ying illustration, 
shows different types of rooms with color- 
ful, interesting treatment, in 
which both beauty of color and good de- 
sign are combined. Each room uses a wall- 
paper design in keeping with the room 
and its furnishings, and a color in harmony 
with the general decorative scheme. 

Visual aids are also used very effectively 
in the related science and technology 


Visual aids ned pe aa uilisitoe Veostenal School 
[244] 
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(Continued from page 203 of the 


Bg 


the Morrill Act of 1 
legislation, as 
established 





is done with a washing machine which 


classes... works back and forth in a lathered frenzy 


over a little strip of paper. 

. Figure 8. Papers are also tested for 
light fastness with a fadeometer which 
focuses arc lights on them for a space of 
time equivalent to three years. 

_- Eigure 9. Shows how the designs are 
hung up to be studied for coloring and 
other defects which need correction. 

Figure 10. The wallpaper is then sub- 
mitted to further tests and checks to make 
sure that the designs and colors match 
properly. This check is made to eliminate 
any leaning or streaking, or optical illu- 
sions that might not be apparent when 
smaller strips are examined. 

The paper is then ready to be cut into 
standard-size commercial rolls, generally 
16 yards to a roll. 


Making the Printing Roller 

Another phase of making wallpaper is 
to cut the roller for printing. Each color 
in the paper on your wall was put there 
by a separate roller. Each color and each 
shade of color — dark red, light red, blue, 
yellow, green, requires a separate roller. 
There can be no combining of colors, or 
. shading. 

At the lower left-hand corner of the 
illustration that accompanies this article 
is shown a complete roller, ready for print- 
ing one color. 

Figure 1 shows a roller as it looks when 
the block cutter starts transforming it into 
a roller for printing wallpaper. It is shaped 


Erhard F. Wendt* 


provided more land than was originally 
granted in 1862. Up to 1917 the Federal 
Government. recognized its responsibility 
only to the adult workman. In that year 
the Smith-Hughes or National Vocational 
Education Act was and signed by 
the president (Wilson). The education 
provided for under this bill was to be of 
less than college level. No students of less 
than 14 years of age were to be admitted 
to these schools for aid. The act was a con- 
tinuing act and provided seven million 
dollars for vocational education in three 
fields. Agriculture was to receive three 
million. Home economics and trade and 
industrial education were provided with 3 
million. This act differed from those pre- 
ceding in that it granted money on a re- 
imbursement basis only. The various states 
spent their money in these fields, and at 
the end of the year the Federal Govern- 
ment reimbursed them with half the money 


like a giant rolling pin made of maple. 

A tracing is made of the design on a 
piece of tracing paper which fits around the 
roller very exactly. The block cutter then 
outlines on the roller all those portions of 
the design which are to appear in a certain 
color. After outlining the parts traced with 
ink, he paints the outlined portions in red 
so that the pattern stands out boldly. 

Figure 2. Then he hammers short strips 
of brass about %4 in. wide edgewise into 
the block, following the outline of the 
pattern exactly. To do this, the brass 
strips must be bent and shaped to fit the 
outline of the design drawn on the roller. 
The brass strips are hammered in until 
only a small part of them extend above 
the roller. 

Figure 3. The brass outlines are then 
filled with a special felt. This is done by 
hammering the felt against the brass until 
it fits down flat and the brass edging has 
cut clear through. The purpose of this felt 
is to pick up its particular color and print 
it on the paper. 

Figure 4. The brass and felt surfaces are 
next ground smooth and subjected to a 
machine which “pumices” them all even 
and removes any possible irregularities. 

Figures 5 and 6. Parts of the wooden 
surface of the roller immediately around 
the design are then routed out so that 
there is no danger of the wood surface 
picking up color and leaving it on the 
paper. 

Figure 7 shows a stockroom in which 
the rollers are stored on racks. 


Brief History of Industrial Arts 
and Vocational Education 


spent for salaries. AHocation to the states 
for Agriculture was made on the basis of 
rural population.** Money to home econ- 
omics and trade and industrial education 
was made on the basis of urban popula- 
tion. Of the three millions allocated to the 
last two named fields, home economics 
was to receive not more than 20 per cent. 
The allocation for teacher training was 
made on the basis of total population. 
Moreover, to qualify under this act, the 
instructor must be a certified Smith- 
Hughes man, the individual states setting 
up the requirements for his certification. 
Common to all states, is the requirement 
of practical trade experience. However, the 
amount of practical experience asked va- 
ries in the different states. In Minnesota 
the amount must be acceptable to the 
director of vocational education. The 





*Included cities up to 2500. 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





course taught must be vocational and the 
equipment must be adequate-in the judg- 
ment of state and federal supervisors. Day 
schools, evening schools, and part-time 
schools may qualify for reimbursement. All 
schools must be public to receive aid. 
Classes may be for either one or two pur- 
poses. They may be for purposes of trade 
preparation, or for trade extension. Sub- 
jects must be shop courses or studies in 
related information. The United States is 
divided into four regions: New England, 
Southern, Central, and Western. Each 
state submits its plan of vocational edu- 
cation to the Federal Government for 
approval. Money may apply to local 
directors, principals of trade schools, co- 
ordinators, itinerant teachers, itinerant 
teacher trainers, co-operative half-time 
directors, supervisors of apprenticeship, 
conference meet leaders, and classes that 
are held in shops and stores under public 
supervision. 

The Smith-Hughes Act has been, perhaps, 
the largest single factor in determining the 
character of the more recent growth in the 
field of industrial-school education.** 


Of additional importance to the industrial 
and vocational movement in the U. S. was 
the George-Reed Act of 1931,°° which gave 
two and one half million dollars to agri- 
culture and home etonomics. Although 
not mentioned in this act as a direct bene- 
ficiary, trade and industrial education 
profited indirectly. These branches found 
it unnecessary to release as much of their 
money to home economics. 

Three years after the enactment of the 
above act, the George-Ellzey Act, passed in 
1934, took its place. Agriculture ‘and home 
economics were each given a million dollars 
in addition to that which was available 
under the Smith-Hughes Act. Neither the 
George-Reed nor the George-Ellzey Act 
provided funds for teacher training. 

The George-Deen Act, passed in 1936, 
made available 14 million dollars in addi- 
tion to that already available under the 
Smith-Hughes Act. The money was to be 
spent under the supervisory machinery 
established under the Smith-Hughes Act. 
A new field was added in this last act, 
namely, that of distributive education. 
Under the act, Congress is to fix the 
amount spent, but this amount is not to 
exceed 14 million dollars. The first year, 
Congress appropriated the full amount. 

On July 3, 1940, President Roosevelt 
approved a 15 million dollar appropriation 
for a vocational training program for 
defense workers. Public school equipment 
was used for this training. Classes ran 
six hours a day for a period of six to ten 
weeks. Two classes of training were offered 
at the start. One for the persons already 
in defense industries to improve their 
skill. The other for unemployed persons 
with some work experience in fields re- 





Anderson, L. E., Hist. of Manual and Industrial Sch. 
Ed., p. 237. 

An act to be in force for three years from the date 
of its enactment. 








lated to defense, but who have grown 


rusty.*° 
Apprenticeship 1900-38*' 
The first modern apprenticeship law 
was passed in Wisconsin in 1911. This 
law required that all apprentices were to 
attend school five hours per week. This 
law was amended in 1915. The amended 
law placed apprenticeship under the juris- 
diction of the State Industrial Commission. 


The State assumed the responsibility for - 


keeping up apprenticeship requirements 
and the adjustment of the differences be- 
tween employer and apprentice. The next 
milestone in apprenticeship history oc- 
curred in 1920 when the American Con- 
struction Council appointed a general ap- 
prenticeship committee. F. D. Roosevelt, 
at that time president of the council, 
pointed out the necessity of arousing the 
country to the need of placing skilled 
manual labor on a par with clerical and 
nonmanual occupations. With the advent 
of the N.R.A., the Federal Commission 
for Apprenticeship Training was estab- 
lished in 1934. This commission was to 
function under the Secretary of Labor. 
When the N.R.A. ceased to exist, the func- 
tion of this commission was felt to be im- 
portant enough to rate a continuation of 
its existence under the ip of the 
N.Y.A, In 1937, the Fitzgerald Act author- 
ized the Secretary of Labor to formulate 
and promote the furtherance of labor 
standards necessary to safeguard the wel- 
fare of apprentices. A second provision of 
the same act requested that the Secretary 
of Labor take steps to bring together em- 
ployers and labor to formulate an appren- 


ticeship iraining program. 


Present-Day Industrial and 
Vocational Education 


At the present time vocational educa- 
tion is being offered in four different types 
of schools, one of which is the public 
school. Under this classification there are 
three different varieties of schools: the 
part-time, evening, and the day school. 
As the name implies, these schools are 
publicly controlled. A second type of 
school is the private or profit school. The 
operators of this school regard education 
as a commodity to be sold at as high a 
profit as the customer will tolerate. A 
third type school is the endowed school. 
Outstanding schools of this kind are Dun- 
woody Institute in Minneapolis, Ramkin 
in St. Louis, and the Wiggins Trade 
School in Los Angeles. The fourth type 
school is the corporation school in which 
the training is given for a specific skill or 
information needed for successful employ- 
— and efficient service in the partic- 

actory providing this training. 

Vocational education is nationwide. The 
expansion thus far is only a forerunner of 
what is to come.** The demand is increas- 

Minneapolis Star Journal, July S, 1940. 

“[npusterat Arts AND VocaTionaL Epucation, Vol. 
XXVIII, 1939. 


Dennis, L. H., Inpustriat Arts AND 
Epucartion, 1939, Vol. XXVIII, p. 13. 
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ing more rapidly than are the facilities 
provided for it. Moreover, the aims of this 
type of education have been clarified. In 
many communities vocational education 
started as a means of education for average 
or subnormals only. It has taken a long 
time to outgrow this stigma or label, but 
now vocational education has become 
“respectable.” 


During the early decades of the twentieth 
century attention had been centered upon 
vocational training aspects of the problem of 
occupational adjustment. A new conception 
of the whole scope of occupational adjustment 
has crystallized quite recently. The occupa- 
tional training sr occupational adjustment 

program is now coming to comprehend or in- 
clude the entire problem of genuine voca- 
tional. guidance, occupational or vocational 
training, job placement, follow-up, and re- 
taining services.** 
A study of the subjects offered most fre- 
quently, and those attracting the largest 
number of students in the industrial field 
are the woodwork courses, farmshop, draft- 
ing, metal, electricity, printing, and auto- 
mechanics,** 

States having 2000 industrial and voca- 
tional shops are California, Ohio, and New 
York, Those having 1500 to 2000 include 
Iowa, Pennsylvania, and Michigan. In the 
1000 to 1500 class, Indiana, Illinois, Kan- 
sas, Massachusetts, Wisconsin, Minnesota, 
and Texas are listed. Those operating 
between 500 and 1000 shops are Missouri, 
Oklahoma, New Jersey, Washington, Ten- 
nessee, and West Virginia, and those main- 
taining from 250 to 500 shops are Ne- 
braska, Colorado, Maryland, — Virginia, 
North Dakota, Kentucky, Oregon, Ala- 
bama, Arkansas, Connecticut, Florida, and 
South Dakota. 

When the number of shops in operation 
is divided by the population, Iowa, Kan- 
sas, and Utah have more shops per unit 
of population than any of the other states. 

In Minnesota there has been a rapid 
growth in recent years in the number of 
teachers employed in industrial and vo- 
cational education. In the year 1938-39, 
a total of 674 were employed. The year 
following, 718 were employed. The total 
estimated for 1940-41 has been given at 
900.* 

The field of industrial education con- 
tributes to all of the seven cardinal ob- 
jectives of education. However, it is felt 
that the contributions of this field are 
perhaps greater to the third, fourth, fifth, 
and sixth of these objectives.** A set of ob- 
jectives set up especially for this field by 
Dr. H. J. Smith are as follows: 


1. To develop skill in the use of common 
tools. 


2. To afford industrial information and 
social intelligence. 

3. To foster appreciation of good materials 
and workmanship. 





1 bid., p. 10. 

“INDUSTRIAL ARTS AND VOCATIONAL Epucation, Vol. 
XXVIII, pp. 8-10. 

Smith, H. J., Lectures. 

36 Bawden and Industrial Arts in Modern Edu- 
cation (Friese, J. F.), -p.- 144. 
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*Schweickhard, D. M., Industrial Arts in Education, 


pp. 55-56. 
**Bawden and others, Industrial Arts in Modern Edu- 


cation (Stone, W. H.), pp. 133-140. 


— problem planning, and solving 


2. Subject matter will cease to be impor- 
tant in itself. Its meaning and need will 
depend on our personal social pursuits. 

3. Tendency toward laboratory types of 
learning, general in character rather than 
specific skill mastery requirements. This 

is especially true at nonvocational levels. 

4. Preparation for adaptability to changing 
economic conditions rather than inten- 
sive but comparatively narrow special- 
izations formerly emphasized. 

5. Activity considered as a means of moti- 
vating the learning of information. 

6. Industrial-arts education as an avenue 
to a liberal and appreciative understand- 
ing of industrial life necessary for boys 
and girls alike. 

7. Lectures and demonstrations now being 
supplemented with instruction sheets. 
Initiative in planning and procedure has 
been shifted from teacher to learner. 

8. Increased professional preparation for 
teachers. 

9. Increase in size of classes. 





10. With increasing guidance work, there is 
a tendency toward more individualized 
instruction. 
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_ Techniques Used in Teaching 
Machine-Shop Operations to the Blind 


(Continued from page 213 of the 
May, 1946, issue 


Aptitude Testing 

Need for Aptitude Testing. The preced- 
ing sections have developed the techniques 
employed in training the blind in machine- 
shop practice. The need for testing the 
blind and comparing their work objectively 
with a sighted group has been stressed; it 
remains now to discuss a third problem of 
particular interest to the employment 
counselor or psychologist. 

The psychologist or employment coun- 
selor is concerned with job placement. He 
counsels individuals when they seek his 
services, and he tries to find out the 
possible fields of work in which the 
individual is likely to be successful. He 
tests their general intelligence, their inter- 
ests as measured by an interest question- 
naire, and their aptitudes for the field in 
which they happen to show interest. He 
also checks up on their personality as 
measured by some personality inventory. 

ot has accumulated all the pertinent 


have seen the need 
Peta, i tars we 


“*High School, Turtle Creek, Pa. 





Rote S. Hunter* 


should have it. It would appear to be 
a mistake to attempt to train a blind 
person, and then discover that he lacked 
the aptitude necessary for success. When 
a blind individual succeeds the visually 
handicapped are encouraged; but when 
a blind person fails he may hold back 
more talented members. 


Testing the Sighted Group 
Of particular moment in this study has 
been the endeavor to find an instrument 
that would predict with some degree of 
success aptitudes for machine-shop work. 
It is known that the ability to think in 
terms of spatial forms appears to be a 
common denominator for engineers, drafts- 
men, and the mechanical trades. Hence, 
some test that would have aspects of 
spatial perception was indicated. The 
writer thought of first using the Senguin 
Form Board which is one test in the 
Arthur scale. After a suggestion from Dr. 
William R. Grove, Psychology Depart- 
ment, University of Pittsburgh, he decided 
to use the Witmer Form Board which is 
similar in form to the Senguin but more 
compact. It has the additional advantage 
of having eleven sections instead of ten. 
The Witmer Form Board has applica- 
tion for the younger age level group, but 
for older subjects it becomes a sort of 
manipulatory test. Surprisingly enough, 
and fortunately for this study, when an 
older subject is blindfolded the test 





appears to take on aspects of spatial 
perception. 

The Witmer Form Board test was first 
administered to the sighted group. Like the 
Senguin Form Board the Witmer is pre- 
sented to the subject with all the pieces 
inserted. The pieces are approximately the 
same size but have different shapes, for 
example, circular, square, rectangular, star 
shaped, etc. Before presenting the sighted 
subject with the test he was blindfolded. 
The board was placed before him, and he 
was informed that the test had in it a 
number of blocks having different shapes. 
He was told to extend his hands and at 
the word “Go ahead” he was to be allowed 
thirty seconds to “feel” the pieces and 
discover their relative positions and shapes. 
This preliminary “feeling” procedure was 
intended to take the place of looking. 
After thirty seconds had elapsed the pieces 
were removed from their places and placed 
at random in a tray provided for the 
purpose. The subject was then told to 
return the pieces to their places as quickly 
as possible. “Are you ready?” he was 
asked. Then “Go ahead.” The time for the 
first trial was recorded in seconds. 

For the second trial, the pieces were 
placed in three separate piles on the tray 
and in predetermined order. The subject 
was told to begin with the left-hand pile 
and replace them as fast as possible. He 
continued to return the other two piles 
until all had been inserted. For the third 
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trial, the subject was allowed to remove 
the pieces and to place them on the tray 
according to his own pleasure. When he 
had done this, he was told to “Go ahead.” 

Sighted individuals were also tested 
with their eyes open, and the normal 
procedure for the Witmer test was followed. 
The data were found to possess little dis- 
criminating value. 


Testing the Blind Group 


The same test was administered to the 
blind individuals in the Western Pennsyl- 
vania School for the Blind. The procedures 
adopted for testing sighted persons was 
followed for blind subjects. They, too, were 
blindfolded when there was doubt as to 
the extent of their visual handicap. It was 
thought that a partially seeing individual 
might possess an advantage over one with- 
out sight. In order to make it fair they 
were exposed to this rather ironic proce- 
dure. It is of interest to note that a 
partially seeing person who relies upon 
and uses what vision he has may be at the 
same disadvantage that a sighted individual 
suffers when he-is blindfolded. In one such 
case his scores approximated that of 
sighted subjects. His aptitude for machine- 
shop work proved satisfactory. 

Correlating thé Test With -Criteria. 
Table II is presented in comparative form 
to show the scores obtained by sighted 
boys. From these raw data correlations 
and graphs were developed. Table III 
provides similar data for the blind group. 

In the literature’ dealing with the 
Witmer Form Board test some doubt is 
expressed as to which one. of the three 
trials gives the best results. In order to 
determine which one was likely to prove 
most successful, correlations were obtained 
using accuracy points and efficiency score 
points as criteria. How the accuracy points 
were obtained has been shown on pages 
212 and 213 of the last issue of this 
magazine. A formula was used to determine 
the efficiency points and is a measure of. 
accuracy, finish, and time. The formula 
used is as follows: 

E=P+P sq 
where E= Pupil efficiency as measured 
by accuracy, finish, and time. 

P = Total points for accuracy and 
finish. 

Sq = Speed quotient. The speed 
quotient may be defined as 
the per cent increase or 
decrease of 3 times the 
average time taken for the 
test job. It is the ratio of 
the average time on the job 

— the working time 
3 x average time 


or 
The average time on the job 
— the average time 


3 x average time 
When the average time is 











1In A Manual of Individual Mental Tests and Testing, 
eT ee tae ae Healy, Gladys M. Lowe, and 
E. Shimberg, 1928. Publahe by ‘Little, Brown & 





Aptitude Test Scores, Shop Performance Test Scores, and 1.Q. Scores 


TABLE Il. Sighted Group 














Witmer Form Board Shop Performance IQ. 
Test Scores on Scores Scores 
Pupil First trial Average Third trial Performance E ficiency Group 
time seconds of 3 trials or fastest test accuracy score points tests 
time seconds time seconds points 
1 508 297 aa 83 91 97 
2 300 163 50 76 78 _— 
3 286, 173 60 64 52 106 
J 284 170 74 66 75 — 
5 476 215 80 60 65 82 
6 206 141 81 66 74 98 
7 235 155 95 90 105 135 
8 180 138 102 77 88 90 
9 251 177 104 84 90 _ 
10 136 143 128 54 56 77 
11 327 244 131 65 66 92 
12 332 219 139 88 92 120 
13 320 213 149 35 38 104 
14 359 242 157 20 21 106 
15 415 338 291 48 46 112 





Aptitude Test Scores, S$ 


hop Performance Test Scores and 1.Q. Scores 
TABLE iil. Blind Group 





























Witmer Form Board Shop Performance 1.0. 
Test Scores Test Scores Scores 
Blind boys’ First trial Average Third trial Performance Wechsler 
score time seconds of 3 trials er fastest test accuracy Belleview 
time seconds time seconds points Verbal 1.0. 
1 39 32 21 61 127 
2 56 40 21 — 113 
3 71 53 24 a 100 
4 60 43 32 ae 117 
5 85 91 38 70 114 
6 54 48 43 —_— 114 
7 77 62 50 51 115 
8 121 88 58 —_ 127 
9 231 154 93 62 99 
10 113 164 113 ae 104 
Blind girls’ 
score 
1 74 52 39 _— 117 
2 82 59 40 — 123 
3 174 126 80 = 112 
4 171 190 114 a= 122 
Correlating the Witmer Test with Criteria 
TABLE IV. Sighted Group 
N Shop Performance Test 
Accuracy Efficiency 
4 << points points 
15 Witmer Form Board test 251 .188 
(1st trial) 
15 Witmer Form Board test .282 251 
(Average of 3 trials) 
15 Witmer Form Board test 447 416 


(3rd trial or fastest time) 





greater than the working fastest time were plotted. This is shown 
time, the speed quotient is 


positive; but when the work- 
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Industrial Ants and 
Vocational Education 


John J. Metz, Editor 





Making out requisitions may not be 
the most enjoyable undertaking; never- 
theless, it is a necessary duty, and one 
which confronts the shop instructor more 
often than it does teachers of some of the 
other subjects. 

Probably the best basis for an easy 
method of making out requisitions is a 
good cost-and-record system. This will 
furnish facts and figures that will make 
the problem of filling out requisitions 
much easier. 

The “Industrial-Arts Equipment List 
for the Comprehensive General Shop,” 
by F. C. Finsterbach, on page 204, of the 
May, 1946, issue of -InNpustriat Arts 
AND VocatTionaL Epucation, may be of 
assistance to these who have to re- 
quisition material: for their own labo- 
ratory of industry. Instructors who have 
to make out requisitions for any type 
of shop may find much help in scanning 
through the advertising pages of this 
and other issues of InpustRIAL ARTS AND 
VocatTionaL Epucation, and the lists 
of materials and equipment which ap- 
peared in the March, 1946, issue of this 


Many issues of previous years also 
contain useful lists of tools, equipment, 
and materials for various types of school 
shops, and it may pay to look them up 
to make the annual job of making out 
requisitions easier and more pleasant. 


SAFETY INSTRUCTION — HOW 
IMPORTANT IS IT TO YOU? 

A study made by the American Asso- 
ciation of Teachers Colleges and the 
National Safety Council in 1944. shows 
that great variations exist in the current 
practices of offering safety education in 
the one hundred and eleven colleges 
which submitted answered — question- 
naires. 

Seventy per cent of the leaders of 
these colleges believe that safety edu- 
cation is as important as health educa- 
tion. Fifty-seven per cent think that 
safety education in their schools is less 
successful than health education. 

About 70 per cent of the presidents in- 
dicated that the weakness in their safety 
education program was due to general 
ee eee ee 





pared instructors, lack of time, no 
specific place in the curriculum, lack of 


“material and equipment, and lack of 


specified objectives. 

The foregoing shows the long road that 
safety education has to travel before it 
can be as effective as it should be. If 
the study pictures, as it does, the status 
of safety education in teacher training 
schools, and if, as is usually the case, the 
young teacher teaches as he was taught, 
then something drastic must be done to 
upgrade safety education in our teacher 
training institutions. 

Of course, shop teaching, with its very 
specific dangers, helps the wide-awake in- 


‘structor outline his safety-instruction 


material fairly well. But this very neces- 
sary course should not be left to chance. 
Our shop instructors should know how 
to teach safety on their very first teach- 
ing job, because it is their duty to teach 
the future industrial workers who must 
know thoroughly what it means to them- 
selves and their fellow workers, if safety 
rules and precautions are not observed. 


PREVACATION DUTIES 

Now that vacation is approaching, the 
earnest teacher is filled with anxiety be- 
cause he knows what a frightful toll of 
injuries and deaths may result from the 
unsupervised activities of carefree pupils 
who unthinkingly expose themselves to 
all kinds of dangers. 

Based on the January and February 
death toll, the National Safety Council 
predicts that 1946 will have a total of 
38,000 fatal traffic accidents. Many of 
those killed will be youngsters who are 
now attending school where they are 
kept safety conscious to some extent at 
least. During the vacation period they 
will be on their own. 

Then there are the dangers that are 
lurking for the careless swimmer. At the 
beginning of ‘every swimming season 
there are always a large number of 
drownings, because boys and girls forget 
that a long swim requires a great deal 
of strength, and that the muscles that 
have become somewhat flabby over win- 
ter are unable to stand up under the 
strain. It is well to remember that drown- 
ing is the No. 1 type of public accident. 
An average of 1000 persons per month 
from May to August is the annual toll. 

Many of the youngsters will go on 
unsupervised hiking and camping trips. 
Few of them are fully informed on how 
to build, use, and put out campfires; 





how to recognize plants, such as poison 
ivy, poison sumac, and the like; what 
to do in case of sunstroke, or when some- 
one is accidentally hurt; and yet they 
are exposed to these and many other 
dangers, and they ought to know what 
to do. 

There is still time to prepare your 
students so that they are somewhat ready 
to protect themselves during the coming 
vacation days. Make use of the time that 
is left, for it may mean a great deal to 
one or more of your students to get the 
benefit of your vacation safety talks 
before, rather than after, it becomes 
necessary to act in an emergency. 

Then there is the need to inform your 
students about infantile paralysis epi- 
demics which may strike any community 
between early June and late September. 
Since medical science does not as yet 
know the carrying agent of the polio 
virus, and since no effective serum or 
vaccine against this dreadful plague has 
been found, little can be told the student 
on how to safeguard himself. He may be 
given the following precautions, however, 
to protect himself against the disease or 
to mitigate the severity of its attack : 

1. Avoid chilling and overtiring 

2. Do not swim or bathe in polluted 

waters 

3. Avoid tonsil and adenoid operations 

4. Wash hands before eating 

5. Protect food from flies 

Tell your students not to get panicky 
about catching the disease, or to worry 
about the expense of treating it if it does 
strike. The National Foundation for 
Infantile Paralysis, Inc., 120 Broadway, 
New York 5, N. Y., is pledged to see 
that no victim need lack treatment for 
want of funds, regardless of age, race, 
creed, or color. 


JUST A REMINDER 

The closing days of the school year 
1945-46 are approaching. Have you 
made out an inventory of tools, ma- 
chines, supplies, books, magazines, and 
pamphlets for your shop? Have ‘you a 
place where you can store your hand 
tools safely, after you have protected 
them against rust? Have you a safe 
place for storing supplies and unfinished 
projects? Have all accounts and money 
matters been taken care of with the 
office ? 

Finally, be sure to leave your school 
keys and your summer and home ad- 
dress with the office. 
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(Continued from page 248) 


to be drawn is that, if a larger group had 
been given the blindfolded form board 
test, their time scores would tend to follow 
the trend of the scores in the smaller 
sampling. 





WITMER FORM BOARD TEST 
TABLE V. Predicting Letter Grades from 
3rd Trial or Fastest Time of Three Trials 

for Blind Subjects 








3rd trial or Estimated Letter 
fastest time accuracy grade 
(seconds) points 

10 82 
15 78 B 
20 74 
25 71 
30 67 
35 64 Cc 
40 60 
45 57 
50 53 
55 50 D 
60 46 
65 42 
70 39 
75 35 
80 32 
85 28 F 
90 24 
95 21 

100 17 





The graph also shows the blind group’s 
Witmer time scores plotted against shop 
performance accuracy scores. Here again 
another assumption must be made. If more 
of the blind had managed to complete 
the shop test before the termination of the 
course, their accuracy point scores would 
tend to follow the trend of the sighted 
group’s scores. As might be expected and 
noted in Table III the blind individuals 
finished the Witmer test in less time than 
the sighted group for the third trial. In 
this instance, their developed tactile sense 
gave them an advantage over blindfolded 
sighted subjects. Even so, a number of the 
sighted boys finished the third trial in 
almost the same time as the blind students. 
The slope of the curve, therefore, for the 
blind group was drawn as shown in 
Graph I. It will be noted that the relation- 
ship between time on the Witmer test and 
accuracy points appears to be a linear 
function. The equation for a straight line 
graph takes the general form of 


yomx-+c 
where y=Time in seconds for the 
Witmer test 


m = The slope of the curve 


x= Accuracy points for shop 


performance test 
c = The constant 
Solving equation I, 
x = 88.7—.714 y 
x = Estimated accuracy points 
y = Fastest time in seconds for 
Witmer test 

Facilitating Table. From. equation I 

facilitating data have been developed. 


where 








(See Table V.) An example will show 
how these data are applied. A blind person 
finishes his fastest trial in 100 seconds. 
What will be his estimated accuracy points 
for a lathe test? From the table it is seen 
that 100 seconds corresponds to an esti- 
mated accuracy score of 17 points. The 
applicant would rate an F grade. 

One other point requires to be clarified 
in connection with the foregoing table. 
The grades are estimated on the basis of 
accuracy but the performance test actu- 
ally includes time as a factor. What 
difference in grade would exist if a student 
is graded on accuracy alone and what 
would be his grade if time is included? 
The data from 87 tests were used to 
determine the answer. The distribution of 
grades was computed for 87 accuracy 
scores and compared with the grades ob- 
tained when using efficiency scores. When 
both grades were placed side by side a 
direct comparison could be made. It was 
found that in almost two thirds of the 
cases the grade remained the same; in 
approximately one fifth of the cases a 
student’s accuracy grade was raised by 
one grade; and in almost one seventh of 
the cases the grade was lowered by 


one grade. 
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To return to the afore-mentioned 
example — What are the chances with a 
predicted F accuracy grade that the blind 
individual, using time as a factor, will be 
able to change his grade? There are 
approximately two chances out of three 
that his grade will remain the same. He 
has about one chance in five that the 
grade will be higher, and one chance in 
seven that he will receive a lower score. 
Obviously, this hypothetical individual 
might not be a good risk for machine-shop 
work. It must be borne in mind, too, that 
the blind operator, on the basis of the 
present meager findings, is likely to take 
twice as long as a sighted subject to attain 
the same degree of accuracy. 

It would be rash to imply from the 
foregoing discussion that this new applica- 
tion for a test be the sole determining 
instrument in selecting blind applicants 


- for machine-shop training. It is’ offered 


merely to supplement other testing tools, 
and it is hoped it may have some service 
in tipping the scales one way or the other. 


Conclusion 


This study has been presented in three 
distinct though not wholly unrelated sec- 
tions. Part I which appeared on pages 158, 


SOLID LINE — =e. GROUP 
DOTTED LINE — BLIND GROUP 






EQUATION FOR DOTTED CURVE 


Xs 86.7 -.7I4Y 


WHERE X= ESTIMATED ACCURACY 
POINTS 


Y= TIME IN ,SECONDS 
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ACCURACY POINT VALUE 


Graph |. Curves showing relation between time of fastest trial (Witmer 
Form Board Test), and accuracy points 
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159 160 and 161 in the April, 1946, issue 
describes 


of this magazine, some of the 
teaching techniques used in training blind. 


such test, But testing the blind in some 
cloistered retreat without a constant check- 
up on the work of sighted individuals 
might defeat a program from its inception. 
There-should be a “tieup” with vocational 
schools and time standards and accuracy 
scores obtained. The use to which such 
scores could be put might aid the work of 
the industrial placement specialist. Suppose 
a placement specialist had available objec- 
tive scores for a blind trainee. He 


approaches an industrial personnel officer 
or a machine-shop foreman and says, ‘““This 
blind young man on one test, or better 
still on a number of tests, worked to such 
and such accuracy and finished the job in 
such and such time. Sighted individuals 
on the same test completed the job in 
x time and achieved an average accuracy 
of so many thousandths of an inch.” Surely 
this is the kind of language a shop fore- 
man could understand. When a foreman 
knows the degree of accuracy to which 
a person can work he can place him on 
a job with reasonable hope for having the 
work done in the proper manner. 

Part III, which is presented herewith, 
describes a possible aptitude test for blind 
candidates for machine-shop work. The 
blind group students had a high average 
1.Q., but spatial perception ability is also 
required for a measure of success in 
machine-shop practice. The evidence pre- 
sented for the Witmer test is far from 
being conclusive; it is merely suggestive, 
and it is offered on the grounds that a little 
evidence is better than no data at all. 
Much work remains to be done in this 
direction. 

In any program designed for training 
the blind machine-shop work the size of 
the class should not be overlooked. It is 
true that large classes make for lower 
unit costs, but the problems involved in 





training sighted students are not the same 
as those involved in training the blind. 
For example, a machine-shop teacher can 
demonstrate a particular operation to 
twenty or more sighted subjects at a time. 
The blind, on the other hand, require 
individual attention. Then, too, a blind 
training program as envisaged needs more 
than just teaching operations. It requires 
the experimental approach; it will need 
additional development work to improve 
the aids now in use; it will need a more 
refined study of time values; it will require 
a constant testing program; it is also essen- 
tial that a machine-shop teacher keep in 
touch with the work of sighted groups. 
All of which takes time, and is not deemed 
to be compatible with large classes. 

The feasibility of training blind individ- 
uals some machine-shdp operations has 
been demonstrated. When suitable aids are 
provided they can learn to chase a thread 
on a lathe —a not too easy task to learn. 
If a blind person can be taught to perform 
a relatively difficult operation, then easier 
operations are within his ability to handle 
despite his handicap. 

These young blind students, be it known, 
acquitted themselves with fortitude and 
courage. They deserve the opportunity, 
through vocational training, to become 
self-supporting and self-reliant members 
of society. 


Fundamental Objectives of 
Industrial Training 


In the past few war years America has 
proved her right to the title of the most 
highly industrialized nation in the world. 
There have been many contributing factors 
to this industrial record but no one can 
deny that vocational education has played 
an extremely important role. It takes 
brain power, skill, and human energy to 
achieve such results and vocational edu- 
cation concerns itself directly with these 
values. 

If we are to maintain the high standards 
of living which the American workman 
has earned, we must continue to pay high 
wages — the only possible way to do it 
is to increase production per man hour. 
We can accomplish this if we strive con- 


. Stantly to improve our operating methods 


and continuously train our work force. 
This is the challenge to the “gold dust 
education. 


_ twins” of vocational 
- The school twin of vocational education 


must continue to prepare people for ef- 
greoiennl Manager, Gerber’s Baby Foods, Fremont, 


provides the strategic initiative which is 


R. BS. Cribbs 


fective work and the industrial twin must 
encourage effective work and expand the 
opportunities for improvement in it. 

The purpose of this article is to assure 
our friends in the school phase of voca- 
tional education, that we in industry are 
accepting the challenge and we want to 
acquaint you with the objectives of our 
industrial training. If we have a better 
understanding of mutual goals and objec- 
tives we stand to improve our working 
relationships. 


Advantages of Organized Training 
Organized industrial training is not new 
but it has gained its greatest impetus in 
the past four years. More and more indus- 
trial concerns are turning to organized 
training because they realize the advan- 
tages it holds over the old “hit or miss” 
type. It raises the standards of workman- 
ship and better prepares men for the future 
responsibilities. It also gives direction and 
control to our educational program and 





entailed in knowing exactly where we 
stand. Beyond that, it provides an open 
door for the school groups to work more 
effectively with industry. 

Industry hopes to retain these advan- 
tages through a constant attack on the 
objectives of industrial training — the 
over-all. purpose of which is to increase 
efficiency throughout the industrial plant. 


Proper Use of the Line and Staff 
Organization 


The line-staff organization is the circu- 
latory system of industry. Just as produc- 
tion orders flow through it, so also must 
we direct our educational plans and efforts. 
The definite purpose of the organization 
is to increase efficiency and reduce errors. 
However, because of the large number of 
people involved and. the limitless number 
of details, there is the greatest possible 
chance for errors within itself. Our first 
goal in industrial training then is to ac- 
quaint the organization with its respon- 
sibilities and thus attempt to reduce the 
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number of errors. It must accept as one 
of its first duties—the development of 
men. Unless it does so, our hope for pro- 
moting efficiency is useless. - 

Industrial training must begin with our 
executive group. The executive is charged 
with the responsibility of seeing to it that 
the organization chart is followed. He 
must realize that he is dependent on. his 
organization for getting the work out and 
he therefore must do all in his power to 
strengthen his productive group. We must 
assist him in four areas: (1) communica- 
tion, (2) technical knowledge, (3) human 
relations, and (4) personal adjustment. 

The line supervisor is the link between 
top management and men. He must inter- 
pret policies and orders and handle the 
many problems which he is heir to. We 
must do all we can to help him with his 
problems. His greatest assistance should 
come from .the executive above him. In 
turn he can lend a hand to his job trainers 
and the people who are turning out the 
work. 

The job trainers must understand the 
importance of educating new people on the 
job. They should realize also that their 
position provides a training ground which 
will prepare them to assume future super- 
visory responsibilities. 

The staff department members must be 
made to recognize that their first obliga- 
tion is to assist the line organization where- 
ever possible. Their duties are chiefly 
advisory or research in nature. They are 
useless without the supervisors co-opera- 
tion — with it they can render invaluable 
timesaving service. 

A smoothly operating line and staff 
organization is vital to our efficiency po- 
tential. Unless it performs its function 
correctly, we can’t expect to control or 
improve the efficiency of our work group. 


Better Use of Man Power 


Few people ever use their capabilities to 
the maximum extent and we contend that 
an improved use of man power is always 
possible. Consequently we feel that a 
never ending drive to make better use 
of man power should constitute another 
of cur major objectives. This doesn’t mean 
that we should prod and force our men to 
do more work, rather we should strive to 


exercise sound techniques of individual. 


development. Through them we can stim- 
ulate in our people the desire to use latent 
abilities and enthusiasms on present and 
future assignments. 

There are many methods which can be 
used to help us attain this goal. Some of 
the basic ones are: 

. Proper orientation 
. Complete job instruction 
. Full explanation of company policies 
. Supplemental group instruction 
Vea opportunities 

ersonal contact with supervision 
Employee service activities 
. Careful job t 
. Upgrading within seniority limits, etc. 
Because of normal turnover, increase in 
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force, reduction in force, etc., we can fur- 
ther control our use of man power through 
planing for these adjustments. Having 
many people trained on all jobs is one of 
our best solutions. This is relatively easy 
to handle when we know what our needs 
are. An organized training plan helps us 
to co-ordinate all of these many phases. 
If our line organization is functioning 
effectively and if we are making progress 
with the man-power program, we will be 
well on our way toward improving the ef- 
ficiency we desire. 


Attack Specific Problems 

Even though we may be doing a good 
job in these areas, we will find that there 
are many special problems which need 
specific attention. We know, for example, 
that industry must do everything possible 
to reduce its operating costs to a minimum. 
Inadequate attention given to this item 
might inevitably lead to loss of profits, 
jobs, and wages. Specific training at both 
management and worker levels can defi- 
nitely provide preventative and .corrective 
treatment. 

If our employees understand the im- 
portance of costs and how each job opera- 
tion and action effects them, they may be 
less likely to indulge in wasteful habits. 
We must constantly train our line organi- 
zation to educate its people to be cost con- 
scious — this is our main preventative 
measure. However, when excessive costs 
do appear we can analyze the cause and 
make positive plans to correct the situa- 
tion. Many times an informal conference 
or group of conferences will help us over 
the hump. Most men have sound ideas on 
matters relating to their jobs and we only 
need to provide the opportunity for their 
expression. Out of such meetings are de- 
veloped new records, methods, use of ma- 
terials, safety practices, etc. Since the in- 
dustrial scene is a changing one, the need 
for this type of training is always present. 


Promoting and Expanding the 
Human Relations Factor 


For our fourth major objective, we seek 
to strengthen the human relationships with- 
in our organization. This can best be done 
through practicing regularly and_persis- 
tently the techniques which we use to at- 
tain the other objectives. Through these 
measures we are setting the pattern for 
working constructively, co-operatively, and 
efficiently with all employees and thus 
helping to establish the bond between 
management and men which is so badl 
needed today. ; 

The cornerstone of this bond is made up 
of the understanding, fairness, recognition, 
mutuality, confidence, and respect which 
is born of close personal contact between 
our basic groups. This is the very founda- 
tion of sound labor relations. We can’t 
develop morale and enthusiasm in, nor 
can we properly discipline our work force 
through” spectacular methods — we need 
the simplicity and common sense applica- 
tions which we have attempted to outline. 





Morale and enthusiasm is built on job 
satisfaction and positive attitudes. These 
can be stimulated through our keeping 
pride of craftsmanship and_ self-respect 
alive in our individual employees. 
tions we hope to educate our people on the 
fundamental patterns of acceptable be- 
havior. If we can instill in them a desire 
to conform, we will minimize the neces- 
sity for administering negative discipline. 
Further control can be exercised through 
the attention which supervision gives to 
such items as poor aptitude, emotional 
disturbance, physical limitations, and per- 
sonal problems. 

We have tried to point out that we are 
not oblivious to our responsibility for de- 
veloping the individuals who comprise our 
personnel and, further, we have a definite 
pattern for accomplishing the purpose. 

To summarize: We are attempting 
to make desirable impressions on the 
thoughts, skills, and actions of our people 
through practicing the fundamental tech- 
niques which will enable us to: (1) im- 
prove the line-staff organization, (2) make 
better use of man power, (3) attack specific 
problems, and (4) promote and expand 
the human relations factor. 

There are many ways in which the 
schools can make the task easier for us. 
First, they can strengthen the leadership 
in the shop and classroom so that the 
students will be able to make the right 
adjustment to’ the help and control which 
our line-staff organization provides. Sec- 
ond, they can equip the students with the 
basic skills which will be of greatest help 
on our man-power problems. We can work 
together to determine what these skills are. 
Third, they can aid us with our specific 
problems. In organizing and administer- 
ing all programs of a vocational. nature, 
they can be of immeasureable assistance 
through placing their experience at our 
disposal, and fourth, if they will work 
closely with the individual members of 
their groups, they may help to minimize 
some of the personality difficulties which 
students bring to industry. 

It is evident that vocational education 
has a huge responsibility to industry and 
the community but it has made great 
progress in recent years. The next decade 
will be vital to our way of life and we must 
recognize the importance of the part we 
play in it. Let’s not lose the ground we 
have gained. 
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For the past two years the accompany- 
ing course of study has used in the 
aeronautics classes at W: Com- 


high school of two hundred students. The 
enrollment in the aeronautics class, how- 
ever, has not suffered due to this competi- 
tion as the students seem eager for subject 
matter of this type. 

The work in this course is carried on in 
three forms — laboratory, 
regular classroom recitation and discussion. 

Through the Reconstruction Finance 


The board of education agreed to an ex- 
penditure of $150 to set up the course. 


This included the purchase of twenty text- 
books, and also a supplementary library of 
' about fifty books and pamphlets. Then a 
later expenditure of approximately $125 
was authorized, thus permitting the pur- 
chase of the equipment just mentioned 
The class enrollment has been opened 
to both boys and girls. The girls seemed 
somewhat opposed, at first, to the work- 
shop portion of the units but this course 
es oe 
school history for participation in any type 
of shopwork. This in itself was cause 
enough for any backwardness, because 
they have now entered into every under- 
taking very wholeheartedly. The textbook 


Aeronautics 
Wiliam E. Nagel” 


used is Pope and Otis’ Elements of Aero- 
nautics, and a workbook, Drake’s Work- 
book in Pre-Flight Aeronautics, Macmillan 
Company,’ 1943, also is used. The follow- 
ing bibliography has been used to compile 
the course of study: 


1. Air Age Education Series, “Elements of Pre- 
nig pe for High Schools” (New 
York: The Macmillan Company.) 

. Aeronautics for High Schools, “Science of 

a (New York: The Macmillan 
‘0 ry). 

= Maps, and Skyways” (New York: 
The Macmillan Company). 

. Air Age Education Series, “Education for 
the Air Age” (New York: The Macmillan 
Company). 

. “The Biology of Flight” (New York: The 
Macmillan Compan: 


y). 
6. “Geography in a "air Age” (New York: 
The Macmillan Company). 
7. “The Air We Live Tn” (New York: The 
Macmillan Company). é 
8. “Aeronautics in the Industrial Arts Pro- 
” (New York: The Macmillan Com- 


pany). 

. “Physical Science in the Air Age” (New 
York: The Macmillan Company). ; 
10. “Mathematics of Air and Marine Naviga- 
tion” (New York: American Book Com- 
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pany y). . . 
11. “American Practical Navigator,” United 
_ Hydrographic Office, Washington, 
‘. 


12. Nevigntion and Nautical Astronomy,” 
United States Naval Institute, Annapolis, 


Md. 

13. “Elements of Aeronautics” (Yonkers, N. Y.: 
World Book Company). 

14. “Before You Fly” (New York: Henry Holt 
and Company). 

15. “Air Pilot Training” (New York: McGraw- 
Hill Book Company, Inc.). 

16. “Principles of Aircraft Engines” (New 
York: McGraw-Hill Book Company, Inc.). 

17. U. S, Department of Commerce, Bulletin 
No. 27, “Pilots’ Airplane Manual,” Civil 
Aeronautics Administration, Washington, 
io} - 


18. U Department of Commerce, Bulletin 
No. ie “Aerodynamics for Pilots,” Civil 
Aeronautics Administration, Washington, 
D.C 


19. U. s. ment of Commerce, Bulletin 
No.- 24, “Practical Air Navigation,” Civil 
Aeronautics Administration, Washington, 
D:-¢. 


20. U. S. Department of Commerce, Bulletin 
No. 28, “Pilots’ Powerplant Manual,” Civil 
Aeronautics Administration, Washington, 
Be. A 

21. U. S. Department of Commerce, Bulletin 
No. 5, “Flight Instructor’s Manual,” third 
edition, Civil a Administration, 
Wi , D. 

22. U. S. Department of Commerce, Bulletin 
No. 22, “Digest of Civil Air Regulations for 
Pilots,” seventh edition, Civil Aeronautics 


23. U. S. Department of Commerce, Bulletin 


tration, W;: 

24._U. S. Office of Education, Leaflet ‘No. 63, 
“Pre-Flight Aeronautics in Secondary 
Schools,” United States Government Print- 
ing Office, Washington, D. C. 


2World Book Co., 313 Park Hill, Yonkers-on-Hudson, 





» ss 
*Macmillan Co., 60 Fifth Ave., New York City. 
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25. U. S. War Department, Training Manual 
1-233, “Elementary Physics for Air Crew 
Trainees,” United States Government Print- 
ing Office, Washington, D. C 


Course of Study for Aeronautics 
I. Objectives of the Course 
II. Three Dimensional World 
II. Aircraft Structures and Identification 
IV. Aerodynamics 
V. Power Plants 
VI. Meteorology 
VII. Airplane Instruments 
VIII. Nautical Astronomy 
IX. Avigation 
X. Communications 
XI. Civil Air Regulations 


UNIT | 


Major Objectives for a Course in 
Aeronautical Science 


As a preliminary statement, the writer does 
not believe in making a large list of objec- 
tives for a cours: and only being able to ful- 
fill a part of them; or worse, to be able to 
only hurriedly pass over the entire group. 
He favors the setting forth of a few objec- 
tives that can be reasonably accomplished, 
and then concentrating on them. As needed, 
new ones can be added each year until a 
mature teacher will have a program of which 
he can well be proud. 

Any objectives should be thought of as 
teacher’s objectives and not as objectives of 
general education or of aeronautical science. 

With this as a background, the writer pre- 
sents the following objectives of his course of 
study: 


_ 


1. To develop in each pupil an active in- 
terest in aeronautics leading perhaps to 
eventual personal participation in avia- 
tion. 

2. To develop in each pupil a basic under- 
standing of the scientific and mathe- 
matical principles encountered in the 
field of aviation. 

3. (a) To develop in each pupil the pre- 
requisite social concepts and atti- 
tudes that are made necessary by 
aviation. 

(6) To develop in each pupil a deep 
personal concept of geographical 
concepts as related to aviation. 

(c) To develop in each pupil an under- 
standing of economic concepts and 
principles that are made necessary 

- by the air transporiation industry. 

(d) To develop in each pupil an under- 
standing of political concepts neces- 
sary to meet the international at- 
titude that aviation forces upon the 
public. 

The basis for these objectives is in the main 

a pamphlet, “Aviation Education for Illinois 
Schools,” printed in May, 1944, by the Edu- 
cational Press. 

The following outline is based upon these 

objectives. 


(To be continued) 
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Grading the Shop Studen 


Prank §. 


Giving a shop student a grade on the 
same basis as that used for other classes 
is sure to present some difficulty. In all 
fairness to the shop student, a means must 
be devised to transfer several requirements 
into a single numerical grade. The aca- 
demic phase alone plays only a limited 
part in determining a shop grade while 
it may be the sole factor in other classes. 
Shopwork must in addition be evaluated 
with a practical grade. 

The shop student is constantly dealing 
with equipment. He must be graded not 
only on what he has learned and its appli- 
cation in the shop. He must be given credit 
for his natural adeptness. Dexterity varies 
with individuals and consequently some 
become more skillful than others. 

Precision and also relative time spent 
in accomplishing the prescribed job must 
be taken into consideration. A job only 
“half done” is definitely not a job well 
done. The “efficient” worker is one who 
has accomplished his job with all due skill 
and accuracy, and in a minimum amount 
of time. 

“Ordnance School Bn., Aberdeen P.G., Md. 


Gastak 


It has been often said that a good 
worker with poor tools will still produce 
a bad job. Therefore, care of equipment, 
which includes such matters as cleanliness, 
proper adjustment, and control, cannot be 
overemphasized as a means of judging the 
student. 

Finally, and not to be overlooked, is 
the factor of safety. A worker is of little 
value to his employer and himself if he is 
careless with equipment. He not only 
creates a possibility of deranging his phys- 
ical construction, but also ruins tools and 
machinery and thus decreases his chances 
of producing better work. 

The accompanying form is used to 
evaluate the practical side of a student’s 
achievements in a shop class. By it the 
worker can be judged on the basis of all 
the requirements previously outlined. 

First, each factor is rated separately. 
Divisions are provided for a wide range 
of scores. Each score is briefly explained 
to show its requisites or limitations. Second, 
all items are summed up, and a total is 
obtained which may fairly be considered 
a good practical grade. 


SAFETY QUOTATIONS 


Coal mine deaths totaled 1034 in 1945. 
This was 17 per cent fewer than were re- 
ported in the same months of 1944.— 
National Safety Council. 

Rural traffic deaths increased 24 per 
cent in 1945. Rural deaths were 60 per 
cent of the total traffic toll in 1945. — 
National Safety Council. 

One out of every 13 persons suffered a 
disabling injury in 1945.— National 
Safety Council. 

On the basis of ten years’ experience, 
Kansas State Board of Health records 
show that machinery, excluding motor 
vehicles, was involved in 30 per cent of 
all farm work fatalities. — National Safety 
Council, 

Pedestrian deaths in 1945 numbered 
11,200 — 14 per cent higher than in 1944. 
— National Safety Council. 

More American lives were lost in motor 
vehicle accidents in 1945 than were lost 
during the past 75 years in 36 major 
disasters resulting from fire, flood, storm, 
earthquake, and explosion. — National 
Safety Council. 

Forty-three per cent of all injuries in 
school buildings were to children in the 
seventh through the ninth grades in school 
systems reporting to the National Safety 
Council during 1944-45, although these 
children make up only 24 per cent of 
the total enrollment.— National Safety 
Council. 





SHOP GRADE 








Quality of Work 


Accuracy, precision of actual 
operations performed 


Much below quality require- 
ments 


A little below quality re- 
quirements 


Just meets quality require- 
ments 


A little better than quality 
requirements 


Much better than quality | - 


requirements 
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Application of Classroom 
Principles: 

Ability to apply to his work 
what he has been taught in 
class 


Makes no use of classroom 
principles 


Uses some of the classroom 
principh 


Applies the average number 
of classroom principles 


Makes use of nearly all class- 
room princi 


Applies all classroonr princi- 
ples 





| 


| 


| 


| 





Manual Dexterity 
Skill in use of hands 


Very poor use of hands. 
Clumsy. Can’t co-ordinate 
mind and hands 


Below average ability in the 
use of hands 


Has average amount of abil- 
ity in the use of hands 


Above average in the use of 
hands 


Excellent in the use of hands. 
Very agile. Excellent co-or- 
dination of hands and mind 





] 


I 


i 


| 





Selection, Use, and Care of 


Equipment 


Continually misplaces equip- 
ment. Incorrect selection or 


adjustments. Dangerous 


Usually spoils equipment or 
makes poor selections and 


Just meets requirements of 
safety selection and adjust- 


ment of equipment.. Seldom 
chances 


Usually careful about equip- 
ment. Selects and adjusts 
well. Takes few chances 


Conserves materials. Always 
careful about equipment. Ex- 
cellent selection and adjust- 















































: adjustments. May take care- 
Safety, cleanliness, proper 
adjustment and control of worker. less chances takes ment. Takes no chances 
equipment I i 
Time Much behind time require- | A little behind time require- | Just meets time require-} Finishes a little sooner than Finishes sooner than time re- 
Relative time spent complet- ments. Slow worker ments ments. Average speed required quirements 
ing his operations 
Quality of work Student’s name Class No. 
Application of classroom principles . 
Manual dexterity 
Selection, use, and care of equipment _____. Siguanaie: 4 tes " 
Time~__, 
Total 








Grade card designed by Frank J. Gavlak 















Good mental health is the condition in 
which the individual can live happily with 
himself without disturbing or offending 
others. 

It is estimated that over a million of the 
present school population will need treat- 
ment in mental institutions for lack of 
this state of mental health. One of the 
casualties of war was the child deprived 
of the guiding and controlling influence 
of the father called to the armed forces, 
and of the inadequate care of the mother 
who was working to support herself and 
the child. Children, constantly moving 
from place to place, lack a sense of security 
and belonging which is so essential to their 
normal development. Studies of child de- 
velopment indicate that basic personality 
and character patterns, habits, and ideals 
are permanently established by the age of 
six. 

Industrial arts is a phase of general 
education which provides experiences en- 
abling the pupil to understand his indus- 
trial environment, to test his interest and 
ability in industrial occupations, to express 
himself creatively in industrial materials, 
‘to develop good habits of attacking and 
executing jobs, and to develop a true con- 
cept of beauty, form, and workmanship 
in the products he consumes. 

“Learning by doing” is basic to the in- 
dustrial-arts laboratory. This was the 
theory advocated by Rousseau when he 
said: “Emile will learn more by one hour 
of manual labor than he will retain from a 
whole day’s verbal instruction.” Pupils 
learn best when actively engaged in doing 
the thing they are thinking about. Learn- 
ing takes place through the ear, the eye, 
and the hand. Industrial arts stimulate 
creative thinking and activity, providing 
for self-expression by making useful ob- 
jects. Industrial arts provide experiences 
in creating, planning, criticizing, analyz- 
ing, and evaluating. 

Intelligent citizenship requires a knowl- 
edge of modern technology and industry, 
its organization, problems, and products. 
Industrial arts enrich the curriculum by 
providing experiences with tools, machines, 
materials, and products, as well as indus- 
trial information, good work habits, de- 
sirable attitudes, avocational interests and 


Industrial arts provide an activity in 
the curriculum in which maladjusted stu- 
dents may initiate more normal scholastic 
and social adjustment through release from 
fear, anxiety, tension, and the sense of 
failure. The teacher must stimulate desir- 
able adolescent experiences in responsibil- 
ity, co-operation, and group activity in 


“Coolidge High School, Washington, D. C. 





Industrial Arts Promotes Mental Health 


Refus Jacoby 


which each student will have a feeling of 
success. The satisfaction of a purposeful 
manual activity and skill may provide com- 
pensation for a sense of inadequacy in 
other school subjects. 

Tests show that working with one’s 
hands reduces tension and emotional 
strain. Manual activity reduces mental 
fatigue rapidly. Many persons have too 
much mental, and too little physical ac- 
tivity to be well-balanced individuals. The 
doodling of the executive while telephoning 
is an indication of the need for creative 
activity. 

To be well balanced the individual 
must get away from himself by finding 
interests outside himself. Everyone should 
have the skill to take himself away from 
himself. Industrial-arts activity requires 
mental and muscular co-ordination which 
results in one’s thoughts passing from one- 
self to the processes, techniques, and 
products. This physical activity is a basic 
body need. Lifting, pushing, pulling, and 
bending tones up the muscles and furnishes 
emotional release. 

The timid, uncertain pupil may be 
helped to find a means of expression and a 
sense of personal achievement through the 
production of an article of beauty and 
utility. 

The industrial-arts teacher should en- 
courage his pupils to carry on work after 
school, and engage in such things as re- 
search, making designs, visiting shops and 
stores, make reports of such elementary 
home workshop activities, and the like. 
Teachers should insist that every job 
started should be carried through to a 
satisfactory completion. 

The use of leisure time is a postwar 
problem. The person who has a skill has 
no leisure problem. The skill may be mak- 
ing furniture, collecting various types of 
things, gardening, tinkering with machines, 
home mechanics, music appreciation, or 
sports. Industrial-arts activities provide 
experiences and skills in design, apprecia- 
tion, and manual dexterity in the use of 
tools. 

Much juvenile delinquency would be 
prevented by the development of some 
kind of skill in adolescence. When an edu- 
cator who followed John Dillinger through 
school was asked: “What is wrong with 
Dillinger?” he answered: “Dillinger de- 
veloped no skills in school, could not play 
ball or co-ordinate hand and eye in any 
activity, couldn’t fit into any school ac- 
tivity; thus he never learned the rules of 
the game or how to get along. Dillinger 
thus drew up his own rules of the game 
in which he was temporarily successful, 
killing and destruction” (address by Dr. 
Carroll R. Reed). 
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Benjamin Franklin, the statesman, phi- 
losopher, and printer, advocated that every 
person, regardless of intellectual attain- 
ments, should have a trade. 

The industrial-arts teacher has excep- 
tional opportunity to observe the pupil 
acting as his real self in the informal shop 
atmosphere. Pupils are free to express feel- 
ings, emotions, and ideas, thus permitting 
the teacher to observe their weaknesses and 
strengths of personality. The teacher 
should be prepared to set up situations 
which tend to correct emotional and per- 
sonality weaknesses. Pupils also express 
their adjustment in their, world by balance, 
rhythm, and sense of symmetry of their 
designs and in the execution of their work. 

Industrial arts has a place in occupa- 
tional therapy in mental institutions by 
providing a technique to get the patient 
started in constructive activity. Frequently 
no conversation can be carried on with the 
patient because of his deranged mental 
processes. Occupational benefits can go 
on without conversation. Some benefits 
claimed by therapists, through the indus- 
trial-arts approach are: (1) it provides a 
release for pent-up energy and feelings; 
(2) it takes the patient’s thoughts from 
himself to materials, processes, and tech- 
niques; (3) it gives the patient a sense 
of achievement and recognition; (4) it 
takes the patient’s mind off his illness and 
improves his general health; (5) it pro- 
vides worth-while goals through normal 
activity. 

Industrial arts has a place in the oc- 
cupational therapy programs in hospitals, 
its physical function being to improve 
muscle, strength, and movement. In the 
modern program there is a dual objective: 
(1) muscle and joint rehabilitation and 
(2) occupational rehabilitation. Examples 
of methods are:' (1) machine assembly 
with screws, for wrist twisting movement; 
(2) winding wire coils for elbow move- 
ment; (3) assembling small parts with 
bolts and nuts for finger dexterity. 

1Alden Stevens, “Here’s Hope for War Wounded,” 
Survey Graphic, May, 1944, p. 165. Reference: J. E 


Davis, Employment Is Nature’s Best Physician, and 
Hygiea, April, 1942, pp. 268-269. 
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DANGEROUS TRAFFIC HOURS 

From 6 to 8 p.m. are the most dangerous 
traffic hours for drivers and pedestrians 
according to the data gathered by the Na- 
tional Safety Council. 


Despite wartime driving reStrictions, 
2050 school age children were killed in 
motor vehicle accidents in 1944. One hun- 
dred and ten thousand school age children 
were injured by motor vehicles last year. 
— Safety News. 














Parkesine, a brownish-blue colored ma- 
terial produced in 1855 by A. Parkes, was 
the forerunner of celluloid (plastic mate- 
rial made from nitrocellulose). Parkesine 
was used for making colored buttons, 
plaques, combs, and doorknobs. Lami- 
nated patterns of celluloid also were dis- 
played in an exhibition around that date. 

Plastics production through the years 
to 1940 increased 2000 per cent. However, 
war needs have doubled this output in the 
last five years, a recognition that antici- 
pates still further development. Plastics 
have their possibilities and limitations. 
Good design is the result of knowing these 
factors. The decision may rest upon the 
extent to which the material required meets 
many combined specifications. 

Plastics have been tried out-in many 
school shops due to wood and metal short- 
ages and the latent research abilities of 
those in charge. The adaptability of this 
material to available equipment, the inge- 
nuity of shop instructors, and the pleasing 
results with practically no waste, have 
done much to secure a permanent place 
for these products in the school shop field. 

Plastic craft also is one of the most pop- 
ular recreational activities in Red Cross 
and Army centers, with increasing possi- 
bilities in rehabilitation programs. 

Rings, jewel boxes, trays, vases, charms, 
nut bowls, fancy dishes, letter openers, and 
frames have been designed to fit the stock 
forms now available. 

One manufacturing problem has been to 
hire workers who have the feel and sense 
for handling these fine materials. Schools 
may be the medium that will give the pros- 
pects a working knowledge of plastics, if 
only to weed out those, who without this 
experience, would seek employment in this 
field. 

Any fine tooth saw, except a ripsaw can 
be utilized in the cutting processes. Ce- 
ment joints do not show, and the cement 
sets in two hours. In 48 hours it is as hard 
as the material itself. 

Temperatures between 200-300 deg. F. 
give the sheets a gelatin appearance. In 
this condition they can be placed over a 
mold and -held until cool. Light cotton 
gloves are ample protection for the hands. 
The heating medium can be hot water or 
oil, although dry heat is recommended. 
This can be supplied by an oven, roaster 
or similar accessory. 

Plastics may be turned on a lathe, while 
held in a chuck, glued onto a face plate 
board, or in especially designed holding de- 
vices. Slow speeds (as required for soft 
metal), sharp tools, and a light touch are 
prerequisites for satisfactory results. 





“High School, Weehawken, N. J. 


Plastic Resume 


G. Harcld Slllingham* 


William N. Dudley of the. Nicholson 
File Company is the author of important 
information on the selection and use of 
files in the shaping and finishing of plas- 
tics. (INDUSTRIAL ARTS AND VOCATIONAL 
ms MAGAZINE, page 18A, May, 
1945.) 

Buffing with pumice or rouge, produces 
the nigh polish. Care must be taken to 
avoid ing. Results can be obtained 
with almost any fine abrasive compound, 
scouring powders included, using hand or 
power methods. 

Costs are about three times the price of 
glass, or slightly more than copper. Plas- 
tics, like hard drawn copper, have an ex- 
tremely limited range in which they are 
truly elastic. Their cost may be justified 
by classifying them with the finer type of 
workable materials. 

Six years ago 280 colors were available. 
Now there are over 4000. There are about 
90 different types of plastics. 

This versatile group of materials will re- 
ceive serious consideraticn in this post- 
war era, not as substitutes, but as materi- 
als for which important consumer uses 
have been developed. Packaging, for in- 
stance, is making extensive use of it al- 
ready for wrapping vegetables, meats, 
cakes, fruits, cosmetics, flowers, hats, val- 
uable papers, and the like. Fillers for 
cloth, and for use in felt hats, leather 
shoes, and dental fillings, are already past 
the tryout stage. Hundreds of uses devel- 
oped by the war department will be made 
available to civilians, a partial return on 
our huge war costs. 

Some commercial developments are: 

Plastacele (cellulose acetate) sheets, 
molding powders; surface hardness com- 
pares with that of aluminum and copper, 
slow burning. Transparency reduced by 
surface marring. (Pull-type circular saw 
advised for straight cutting.) 

Pyrolin (cellulose nitrate). Sheets, rods, 
tubes. Strong, durable, easily cemented. 
Hammer heads, tool and brush handles. 

Polythene (hydrocarbon resin). Waxy 
white, translucent. Good chemical re- 
sistance, electrical properties. Wire and 
cable insulation, molded electrical parts. 
Among lightest of plastics. — 

Butacite (polyvinyl acetal resin) sheets. 
Shatter-resistant, transparent. Lami- 
nated safety glass. 

Lumrith. Waterproof, grease proof. Pencil 
marks = pF en yd ‘erased many 
i y be to keep wallpaper 
bright. <— 

Lucite (methyl methacrylate). Introduced 

to the public about 1937, has ee 

toughness, and ease in f and fab 
rication. Crystal clear, light in weight, 


resistant to sunlight and exposure to 








weather. Sheets can be readily cut, 
drilled and bent without cracking, and 
softened at temperatures between 190 F. 
and 240 F. 

Plexiglas. Called “plastic with a memory” 

when reheated returns to its 

iginal shape, is pliable as putty when 
to heat. No dies or forms are 
‘The material is blown or sucked 
into shape to form such products as 
tents, and plane domes and blis- 

Its clarity stresses its importance 
in the sick room where opaque appa- 
ratus adds to fear. 

Synthane. These technical plastics have 

igh dielectric strength, low moisture 
absorption, corrosion resistance, com- 
pressive, tensile, flexal, and impact 
strength. They are stable over a wide 
temperature range. This group is made 
by applying heat and pressure to paper 
or fabric, impregnated with resins. 
About half as heavy as aluminum, 
lighter than magnesium, and about one 
third as hard as annealed cast iron, their 
reaction is about the same under vary- 
ing temperatures as alloyed aluminum. 
Pure aluminum, copper and brass have 
a slight advantage for this specification. 
Production is in sheets, rods, tubes, fab- 
ricated parts, molded-laminated, molded- 
macerated. Products include pulleys, 
pe agg structural members, scales and 

ials. 
The family of Monsanto Plastics in- 

cludes: 

Nitron (cellulose nitrate). Tough, strong, 
dimensionally stable. Limitless range of 
colors. Sheets, rods, tubes, special 
shapes, largely used for mechanical fab- 
rication into finished form. 

Fibestos (cellulose acetate). Tough, 
strong, colorful, sheets, rods, etc. Also 
for molding compounds. (Heat and pres- 
sure gives final form.) 

Lustron (polystyrene molding com- 
pounds). Extra light, dimensionally sta- 
ble, electrical qualities, appearance 
values. 

Resinox (phenol-formaldehyde resins). 
Powder or liquid form, with various fill- 
ers. Compounds are strong, heat resist- 
ant, good electrical qualities. Supplied 
also for bonding other materials. 

Resimene (melamine-formaldehyde _ res- 
ins). Powder, liquid—used for bonding. 
Resistant to heat, water, and chemicals. 
Unlimited color range. Excellent electri- 
cal qualities. 

Vinyl Acetals (rubberljke resins). Molding 
compounds. t, translucent, 
opaque. Sheets or rolls. Also 


special 
y resins. “ 7 
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V set this factor have produced the “sili- 
physical and chemi- cones.” Silicon found in sand and quartz 
as hosiery, tooth and hair and one of the most abundant elements on 
sutures and tennis earth is far less sensitive to temperature 
to stand- and gives this merit to a plastic. The sili- 
- compres- cone thus uses silicon and oxygen, instead 
molding. Resistance to of carbon. Silicone rubber, although hav- 
that distort other ing the appearance of salt-water , is 
enlarge their field of appli- not sticky and bounces like a ball when 
fluidity at time of injection, Some samples are brittle, others 


| 
u 
. 


material (vapor, watery liquid, thick oil, 


flexural, compression and pliable rubber), its possibilities also in- 
tensile, ordinarily applied to materials, clude product vapor treatment, and greases 
strength, but not resistance to that do not harden at 40 below 0, or melt 


strong, rubber at 400 above. 
shock i Interesting uses of plastics include: 


} glass is 
brittle, rubber tough. The impact strength . Paint brushes: Tapered bristles, no steril- 
r moisture and tem- izing, sorting or blending, mothproof, 


don’t dry out. 


is the principal buildin~ lock Dimout screens: Blue, amber, etc. Light 
chainlike plastic molecules, and intensity reduced. 

i le, but carbon compounds Hospital face masks: Tongue depressors, 
sceptible to heat. Experiments to off- vials. 


Underwater headgear: Used at depths of 
320 feet. In use while the “Lafayette” 
was righted. 

Drinking tumblers: Ejection molded, heat 
treated. 

Purple heart medal backgrounds. (This 
medal first authorized by Washington in 
1782.) 

Drip pan: Hydrolic oil. Unaffected by vi- 
bration, resistant to oil. 

Hammer heads: Do not chip, break, or 
mark soft metals. Do not absorb water, 
oil or grease. 

Fishing leaders: Do not fray, split, rough- 
en, or become brittle. 

Chemistry test paper holder: Inert to 
chemical ingredients. Clarity for accu- 
rate color comparison. 

Contact lenses (unseen eye aids) (acrylic 
plastics): Do not fog or smear. 

Golfing tees: Glow brilliantly in sun’s 
rays—loss reduced. 

Battery case: Rechargeable battery. Cell 
constructed in 5 _ individual parts. 
(Molded—1 injection, in same die.) 

Tank compass: 33 plastic parts cut the 
weight 7 pounds. 

This experiment met with so much en- 

thusiasm that it will probably become a 

fixture in our school program. 
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the edge of the spot. _ Welding tips correctly filed 


is diameter burr on the edge of the spot. There are 


and then smoothing several things that may cause such a burr to 


form, and one or all may happen at the same 
by the time. 
trip is held 1. The tips must have a long point, so that 


running through the tips. the burned metal can fly off without sticking 


for the current to the edge of the spot and cause a burr. 
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of the cabinet and operated by the foot pedal 
lacks from % to % in. of touching the switch 
when the tips touch each other. The tips are 
adjusted by sliding them up or down as de- 
sired. If the pressure is not correct, there will 
be a profusion of sparks caused by the current 
coming through the metal before there is 
pressure. 

4. Keep the tips smooth by pulling a strip 
of abrasive cloth back and forth over each 
tip. 


DOUBLE COIL BUZZER 
A. G. BELESON 
High School of Science 
The Bronx, New York City 


The double coil buzzer described in this 
article was designed and constructed by 
Barry Henning. It is a useful project which 
can be built very easily, and it demonstrates 
clearly what one can do with electromagnets. 
It may be used as a buzzer, or to convert 
direct current into interrupted direct current. 

To study electromagnets, one must know 
first how to construct an electromagnet. 

Things to be known about electromagnets: 

1. The more turns of wire on the soft iron 

core, the more powerful will be the 
magnet. See Figure 1. 

2. To tell the polarity of an electromagnet, 

apply the following rule. See Figure 2. 
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The Right-Hand Thumb Rule 

Grasp the coil in the right hand with the 
fingers pointing the way the current is flow- 
ing. The end where the thumb points will be 
the north pole. 

The buzzer is constructed with a double 
coil. When using a double coil it is important 
that it be wound correctly; otherwise, the 
electromagnet will be inefficient. See Figure 3. 

The base of the buzzer is made of wood 
which may be salvaged from fruit boxes. The 
size of the base is % by 3 by 5 in. The base 
must be cut to size, chamfered, and then 
sandpapered. To be accurate, draw the center 
lines so that all parts will line up. Locate and 
drill all holes. See Figure 4. 

The armature and the contact point, shown 
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Fig. 1. The electromagnet 
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Fig. 3. Winding the magnet. See Fig. 4 on page 259 
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Fig. 2. The right-hand thumb rule 


SwiTcH 


}——-- 


BATTERY 


CONTACT 
POINTS 


— 











ELECTRO- 
MAGNETS 





Fig. 6. Diagram of buzzer 





















































Fig. 5. Details of armature and contact point 
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in Figure 5, are made of bright tin or black 
iron. If the parts are to be made of tin, the 
metal may be obtained from tin cans. Draw 
center lines on all parts. The holes may be 
punched or drilled. The parts are easily 
shaped in a vise or with a pair of pliers. 

The electromagnet. The core is made of 
two machine screws 2 in. long. The holes for 
these screws are counterbored so that the 
nuts will fit flush with the bottom. The coils 
are wound according to the clock rule. Six 
feet of No. 18 bell wire on each core. See 
Figures 4 and 6. + 

The terminals are for connecting the buzzer 
to a switch and battery. Be sure to check 
your project with the wiring diagram before 
you hook it up to a battery. Remember that 
a No. 6 dry cell has 1% volts but has 30 
amperes. If you short the battery it will not 
last too long. When the wires become hot, 
you know that you are shorting the battery. 


COURSE OF. STUDY — FIRST YEAR 
VOCATIONAL MACHINE SHOP 


ROBERT L. MOHLE 
Hyattsville, Md. 
I. Tool Use and Conditioning 


B. Sharpening tools 
Jobs 

drills 

center punch 
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E. Threading 8. Lathe centers D. Irregular work 

F. Assembly work IV. Drill Press E. Keyways 

Jobs ; A. Construction and use of drill press Jobs 

1. Drill drift 4. C clamp B. Molding devices 1. Cross peen hammer 

2. Parallels 5. Open-end wrench C. Drills and their use 2. V block 5. Hand vise 

3. Machine clamp __ 6. V block clamps D. Reamers and their use 3. Keyway in gear 6. Machine clamp 
III. Lathe Work E. Counterbores, countersinks, and their 4. Wedge 7. Welding plates 

A. Construction and use of lathe.. uses VII. Milling Machine Work 
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Fig. 4. Details of buzzer. For description see pages 257 and 258 
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B. Grinding tool bits Jabs A. Construction and use of milling machine 

C. Centering 1. Drill drift 4. C clamp B. Plain milling 

D. Spindle, straight, and taper turning 2. Parallels 5. Open-end wrench C. Straddle milling 

E. Kaurling 3. Machine clamp _ 6. V block clamps D. Indexed milling 

F. Chuck work, drilling, reaming, boring V. Heat Treatment E. Slotting and sawing 

G. Threading A. Annealing C. Tempering Jobs 

H. Faceplate work B. Hardening D. Case hardening 1. Parallels 

Jobs Jobs 2. Toolmaker’s clamp 5. Gear 

1. Grind set of tool bits 1. Center punch 4. Open-end wrench 3. Bolt heads 6. Dovetails 

2. Adjustment screws 2. Scriber 5. Adjustment screws 4. Keyway in shaft 7. Reamer 

3. Lathe mandrels . 3. Cold chisel 6. Drill bushings VIII. Grinder Work 

4. Gear blank VI. Shaper Work A. Construction and use of grinding ma- 
5. Plug gauge A. Construction and use of shaper chine 

6. Ring gauge B. Straight shaping B. Straight grinding 
7. Arbor rs C. Angle shaping - C. Taper grinding 
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D. Internal grinding 

E. Cutter and tool grinding 

Jobs 

. Lathe mandrels 

. Arbor collars 

Gauges 

. Milling cutters - 

. Reamers and taps 

IX. Related Mathematics 

Fractions 

Decimals 

Measurement 

Algebra 

Formulas 

Geometry 

. Solving the right triangle 

X. Related Drawing 

. Sketching 

Making working drawings froth sketches 
Making working drawings from de- 
scriptions 

. Making working drawings -from a 
broken part 

Tracing 


net wry 


QAMOOM > 


ae 


Tan © OP 


xX 
Conventional practice 
Abbreviations 

Three-view drawings 

. Two-view drawings 
One-view drawings 

Sectional drawings 
Fastenings 

. Detail and assembly drawings 
I. Cams and gears 


AXONOMETRIC DRAWING 
PAUL F. BOEHM 
Greenwich, Conn. 


._ Designing : 
. Blueprint Reading Fig. 2. Isometric two-angle and ellipse stencil 


MO ms 


Just as the pupils in grammar school learn 
to write, and to read written or printed 
matter, so the students taking courses in 
mechanical drawing are taught to make draw- 
ings of mechanical objects and to read them. 
The child is instructed to write clearly and 
legibly so the written word may be read 
easily and without error, and the thought 
expressed in writing may be comprehended. 
by, and conveyed to the reader. Therefore 
the system of symbols or characters to be 
used in the art of writing is completely 
standardized and accepted among the millions 
using the same alphabet. 
<a field of pore memo drawing the 
standardized system o ribing, on paper, : 
visualized os. eaiaieadll men and dimen- Fig. 3. . Dimetric two-angle and ellipse stencil 


sions of objects is that which, within the 
orthographic , is known as the multi- 
planar or orthogonal system, mostly called 
. tat 
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Fig. 5. A three-view drawing 
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describe a given part or assembly. However, 
perspective is unsuited for mechanical draw- 
ing, because. measurements cannot be readily 
taken and because making a perspective draw- 
ing is too cumbersome an undertaking for 
everyday drafting room practice. 

Therefore, axonometric drawing is, for 
many reasons, the now accepted system for 
pictorial illustration of mechanical parts or 
assemblies. Such drawings can be _ readily 
made by any person having average skill, and 
they furnish comprehensible one-view illus- 
trations on which measurements can be taken 
just as can be done on an ordinary working 
drawing or blueprint. 

While axonometric drawing is subdivided 
into isometric, dimetric and trimetric, most 
courses in mechanical drawing are confined, 
in the field of pictorial illustration, to iso- 
metric; and only a few schools, colleges, and 
universities go as far as to teach also dimetric 
and trimetric drawing. 

Most naturally, isometric drawing has been 
the favored selection because it calls for the 
use of one and the same scale in the direction 
of any one of the three axes, and the axes as 
well as all important lines parallel with them 
are at 90 deg. and 30 deg. to the horizontal. 
The isometric drawing, except for the repre- 
sentation of circles and circular arcs by corres- 
ponding ellipses and elliptic arcs, can be ex- 
ecuted by means of standard equipment with 
comparative ease. 

This is by no means true for dimetric and 
trimetric, where odd angles have to be used 
for laying out axes and lines parallel there- 
with, and various scales have to be used. 

To familiarize the students with at least iso- 
metric and dimetric projection, the teaching 
aids shown in Figure 1 are extremely helpful. 
They consist of two transparent models of a 
cube, with center lines and circles of chosen 
diameters marked on three of the faces, 
each cube fastened to a back panel by trans- 
parent strips perpendicular to the panel and 
of such a width that their edges represent the 
projectors from every corner of the cube. In 
one model the cube is turned and tilted so 
that its projection is an isometric one, while 
in the other model the position provides for 
a dimetric projection. 

Each panel is provided with a correctly 
outlined axonometric representation of the 
particular cube, including center lines and 
circles. Each ‘model with its respective panel 
constitutes a unit that is held in cleats on a 
common main panel so that either one may 
be removed for individual demonstration. 

With the aid of models of this type all the 
specific relations and conditions of isometric 
and dimetric projection, and ‘the differences 
between them can be explained very clearly. 

In order to simplify the task of making 
isometric and dimetric drawings, a new type of 
special instruments has now been made avail- 
able. As shown in Figures 2 and 3, these aids 
are stencils or templates made of clear plas- 
tic sheet stock, each with three edges extend- 
ing in the direction of the isometric or di- 
metric axes, respectively. Placing the base 
edge against the T square automatically posi- 
tions the edges correctly in the direction of 
the axes. This is particularly useful in the 
case of the dimetric stencil, Figure 3, as 
otherwise the correct angles of 7.2 deg. and 
41.4 deg. for the two slanted axes and lines 
parallel therewith would have to be laid out 
by means of a protractor. This is tedious and 
invites mistakes. 

Three edges of the stencils are provided 
with inch graduations which are full scale in 





























































[262] JUNE, 1946 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 








the isometric stencil’shown in Figure 2; while 
only two of them are full scale, and one is 
half scale, in the dimetric stencil shown in 
Figure 3. The use of these graduations not 
only saves time but again prevents applying 
the half scale, in dimetric, te a wrong axis 
or dimension line. 

While the two-angle feature and the vari- 
ous graduations embodied in one integral 
instrument already constitute a highly wel- 
come development in the line of drafting 
equipment, the fact that both stencils con- 
tain a great number of elliptic openings, 
ranging from % in. up to 2 in. (axonometri- 
cally), and ef correct isometric or dimetric 
axis proportions, makes these new instruments 
ideal for producing axonometric drawings. 

The ellipses are correctly positioned so 
that their co-ordinated, axonometric diame- 
ters (dimensioning diameters) are automat- 
ically parallel with the corresponding isometric 
or dimetric axes no matter in which position 
the stencils are applied to a particular prob- 
lem. 

At the right-hand side, the stencils are cut 
at such an angle that if this slanted edge is 
placed against the T square the position of 
the elliptic openings (the slim ones in the 
dimetric stencil) is correct for illustrating 
circles in the horizontal top or bottom sur- 
faces of the object. 

Screw threads are drawn speedily by re- 
peatedly using one appropriate opening for 
making elliptic arcs in intervals corresponding 
to the pitch of the thread. 

Numerous tests have proved that students 
and draftsmen readily learn to use these 
stencils and turn out perfect axonometric 
drawings in considerably less time than it took 
them with the equipment previously avail- 
able; or in making the ordinary working draw- 
ings of the two-view or three-view type. 

What seems to be the greatest gain achieved 
by the introduction of the stencils described 
is the possibility for the student to go into 
the field of axonometrics without hesitation 
as there are no intricacies of odd angles and 
scales in his way, not to’ mention the fact 
that the bothersome construction of ellipses 
point by point or by the approximate four- 
center method is removed from his path. 
Exploded assembly drawings, like the one 
shown in Figure 4, which have proved their 
value in certain industries, may be now in- 
cluded in the program of courses in mechan- 
ical drawing. 

The facility with which the two-angles and 
ellipse stencils may be used, puts the user 
in the position to choose freely the most 
suitable axonometric system (isometric or di- 
metric) for representing a particular part or 
assembly, and within the chosen system to 
elect the most advantageous position of the 
object. To illustrate this, Figures 5 to 9 are 
drawings of a two part valve assembly, made 
by different methods of mechanical drawing. 

Figure 5 is a drawing of the three-view 
type. The characteristic shapes of the parts 
and certain details are not easily recognized 
by the uninitiated. Figure 6 shows the same 
assembly in isometric representation, the 
outer part half sectioned. The assembly is 
shown as seen from front and right. The 
opposite position, seen from front and left 
would be no different, except being the mirror 
picture of the view shown. : 

Figures 7 to 9 are intended to demonstrate 
the great flexibility of dimetric where differ- 
ent positions may be chosen in order to bring 
' those faces of the object that require the 
greatest number of details or dimensions into 
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the front side which is the one with the 
minimum foreshortening of horizontal dimen- 





Fig. 9. Still.enother dimetric view 


will help the future draftsman receive a 
higher rating in his chosen profession. 
MAGNETIC SWEEPER 

CHARLES H. SCHEINER 
Montauk Junior High School 
Brooklyn, N. Y. 

Since safety is one of our cardinal prin- 
ciples of education, I have tried to make this 
aim second nature to my pupils. Recently 
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Blvd., Chicago, Ill., Catalog H 351, p. 582 — 


Chicago Co,, 1735-43 N. Ash- 
land Ave., Ghaee tl ‘Catalog No. 48, p. 
145 — Science Laboratory 
National Scientific Co., 2204 W. North 

_ Ave., Chicago, Ill. 


Fig. 1. Details of the magnetic sweeper 


HOW TO CONSTRUCT AN 
ALTAZIMUTH 


A. G. BELESON 
High School of Science 
The Bronx, New York City 


The purpose of this instrument is to locate 
celestial bodies by means of two quantities, 
altitude and azimuth. Altitude is the angle 
from the horizon to the celestial object. It is 
measured. in degrees. Azimuth is the angle 
from south to west to north to east and back 
to south. This angle is measured around the 
horizon in : 

To use the altazimuth it must be oriented. 
The point on the circular protractor marked 
North 180° must be pointed north. Then 
rotate the quadrant so the celestial body 
can be seen in the sight of the altazimuth, 
and read the azimuth from the circular pro- 
tractor. The angle is indicated by the pointer. 
The altitude is then found by observing 
where the plumb line crosses the scale on the 


quadrant. 

Thus, z, table of observation might read: 
Star Time Altitude Azimuth Date 
Sirius 20.00 37° 343°. 12/12/44 

This instrument may also be used in re- 
verse by taking the altitude and the azimuth 


and the time and: date from the nautical or 


air almanacs, pointing the instrument in the 
directions indicated, and upon sighting through 
the sight, the celestial body can be seen. 


Details of Construction 


The Quadrant: The quadrant is made of 
\%-in. plywood. Other materials may be used 
such as Prest-wood, galvanized iron, or even 
heavy cardboard. If Prest-wood or plywood 
or heavy cardboard is used, then the screw 
eyes used for the sight can easily be screwed 
in place. On a metal quadrant, the screw eyes 
must be soldered in place. The numbers in- 
dicating the degrees are stamped into the 
quadrant. Use steel stamping numbers. Be 
sure to place the quadrant on a solid surface 
so that the numbers will come out clear. Try 
a sample on some scrap wood so that you 
will know how hard to strike the steel number 
dies. On a cardboard quadrant the numbers 
may be inked with a pen. 

The Pillar: Use a broom or mop handle. 
The length should be 4 ft. If the altazimuth 
is found to be too high for the user, then he 
may cut the pillar to suit his height. 

The Plumb Line: A piece of fishing line 
is best. However, ordinary wrapping string 
will serve the purpose. 

The Plumb: A \ead sinker used for fishing 
will serve for a plumb. A steel ball of about 
%-in. diameter, with a hole in the center for 
the string will also serve the purpose. 
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Details of the altazimuth 





No. 
of 
Part pes. Material 
Quadrant 1 Plywood 
Sight 2 Screw eyes 
Pillar 1 Dowel 
Pointer 1 Pine 
Protractor 1 Heavy cardboard 
= - 
e 
Top 1 Plywood 
Bottom 1 Plywood 
Plumb 1 Lead sinker 
Plumb line 1 Fishing line 
Machine screw 
and wing nut 1 
Finishing nails 16 
Carpet tacks 4 


If plain wood is used, the wood should be 
braced to prevent warping. The legs are nailed 
in place. Use 6d. finishing nails. Screws may 
be used if available. 


ORNAMENTAL TIN CRAFT 
CHRIS H. GRONEMAN 

Industrial Education Departmen! 
A. & M. College of Texas 
College Station, Tex. 


(Continued from page 220 of the 

May, 1946, issue) 
Notebook Cover With Metal 
Overlay 
Craftsmen and students always seek newer 
and more attractive methods of decorating 
covers of notebooks, photograph albums, 
recipe notes, and numerous keepsake collec- 
tions. This article describes a novelty note- 
book or scrapbook built from pressed Nu- 
wood which carries an attractive design of 
the material. This is further accentuated by the 
addition of copperplated double thickness 
sheet tin letters and ornament to give the 

notebook a distinctive touch. 











The Protractor: The protractor is made of 
heavy cardboard. All degrees should be care- 
fully checked. It is so made that 0 is south, 90 
— 180 is north, 270 is east, and 360 is 
south. 

The Pointer: The pointer is made of wood 
at least % in. thick. A hole is drilled and then 
counterbored to allow the head of the screw 
into the pointer. The screw should be 1% 
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Fig. 2. Details of hookcover 


4. 
5. Sweat both pieces together with hot 


10. 
11. 


12. 
13. 
14. 


Solder one side of each piece. 


flat iron. Weight the soldered parts to- 
gether immediately as more is sweated. 


. Apply coat of yellow tempera water 


paint to one side of sweated piece for 
design transfer. 


. Lay design sheet and carbon paper over 


painted portion and trace design. 


. Drill necessary holes for piercing, and 


fastening to cover. 


. Cut out letters and ornaments with tin 


snips and jeweler’s saw. 

File and edges with emery cloth. 
Clean and copperplate ornaments and 
letters. : 
Clean and apply clear lacquer to letters 
and ornaments. 

Fasten ornaments and -letters to cover 
with brads. 

Trim and file points of brads extending 
through cover stock. 


INTRAMURAL ADVERTISING AND 
THE PRINTING INSTRUCTOR 


MERALD K. ORTH 
Newburgh Free Academy 
Newburgh, N. Y. 


Every printing instructor is usually loaded 
down with requests for posters or the like to 
advertise some school activity. There always 
seems to be a dance, football game, or exhibi- 
tion 2nd when the country was at war, there 
always were some schemes to promote the 
various war efforts. He seldom can refuse. 
He seldom does refuse but the type of work 
he can produce is usually limited. Either his 
press is too small or his type sizes and styles 
are limited, or desirable cuts are not available. 
With the still existing limitations on paper, 
and the advancing costs, he has still another 
headache. 

This article will show how posters can be 
produced without any fuss, limitations, or 
extra hard work. As the method of producing 
such advertising deals with silk-screen print- 
ing, the instructor is limited only by the size 
of the silk screen he may have or care to 
make. Of course, he must be familiar with the 
process of silk-screen printing. If not, he can 
become familiar with it at a small cost. Once 
familiar with this type of printing he can 
produce the work with the same result as 
shown in the illustration. 


{ h ip fn | 1 j 
IGRAND GALAAY | 
3 * ; 
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Silk-screen printing on the blackboard 


This illustration shows a three-color job 
produced on the blackboards of Newburgh’s 
three secondary schools. It is entirely the 
work of pupils, two boys and girls. The eagle 
was produced in blue, the background of 
“United War Efforts” in red and the balance 
in white. The results are exceptionally clear. 
It is needless to mention the enthusiasm such 
work creates in the pupil in the print shop 
and also those pupils who read such advertis- 
ing. These posters were left on the black- 
boards for ten days and when no longer of 
use were removed by the janitors on their 
regular board cleaning day. A sponge and water 
did the job the same as with chalk. The only 
effect on the blackboard was a cleaner spot 
where the poster had been. The reason for 
this will be readily understood as the reader 
proceeds. 

Now let us proceed with the production of 
such a job. 
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Preparing the Screen 
The screen is prepared exactly the same 
as for any silk-screen job. There is nothing 
different to be done in cutting the film, ad- 
hering, masking, or filling. The only thing is 
to be especially careful that there are no 
leaks. 
Preparing the Paint 


As stated before, the blackboards were 
washed with sponge and water. Therefore no 
regular silk-screen paint can be used. Tempera 
or show card colors take its place. The me- 
dium substitute for transparent base is soap 
in granular form, Ivory Snow being preferred. 
These granules must be mixed with water, a 
very small amount being added at a time 
until the soap has reached the consistency 
of thick mush. Be careful not to have this 
too dry. Next open the can of show card 
paint of the desired color and stir until thor- 
oughly mixed. This is very important because 
it affects the density of the print. Experience 
will determine the amount of paint to be 
mixed. Better to have too much than too 
little as it can be saved and used again. In 

_ a separate clean container, using a tablespoon, 
mix the soap and paint to these proportions: 
One part soap to three of paint. Mix .his 
thoroughly. It should, when completed, be of 
the same consistency as silk-screen process 
colors when ready for use. If too thick add 
water —a very little at a time. If too thin 
add soap granules—a very little at a time. 
After doing this type of work a few times 
the paint mixing will become easy. 


Printing the Poster 


Because the screen will be held in a vertical 
position against the blackboard, the instructor 
may be concerned about paint running out of 
the screen on to the floor. This has never 
happened in all the work we have produced 
by this method but it might be a good idea 
for the novice to fasten a tin or heavy press- 
board trough to the bottom of the screen. 

From now on it will be more convenient 
and faster to have three pupils working — one 
to held the screen, the second to run the 
squeegee and the third to take care of the 
ink supply. 

Make sure the squeegee is sharp. 

Have the pupil place the screen against 
the blackboard in the desired place and posi- 
tion, and hold it firmly. The second pupil 
then places the squeegee in position at the 
bottom of the screen and the third pupil 
covers the entire length of the blade of the 
squeegee with a generous supply of paint. 
The squeegee is then run to the top of the 
screen exactly as though printing on paper 
or poster board. Care should be taken when 
removing the squeegee from the screen to 
get all the excess paint on the blade. This 
can then be emptied into the container held 
by the third pupil. The screen is then re- 
moved from the board lifting the right edge 
toward the left as though it were hinged to 
the board. The job in this room is now com- 
pleted. Once the knack is acquired, thirty 
rooms can be done in less than one hour. 

Sometimes schoolrooms are quite warm. 
This may cause the paint to dry in the screen. 
Should this happen wash the screen and dry 
it thoroughly. While it is drying, add a little 
water to the paint. This will only take a few 
added minutes. Experience will soon show how 
to determine the consistency of the paint. 

It is advisable to use only one color on 
the first job you attempt until you get the 
“feel” of it. When you wish to do two colors 


or more proceed exactly as stated here. The 
only difference being that the register marks 
cut in each film are not filled in before print- 
ing. They will print on the first color thus 
allowing you to determine where the other 
colors go.- A smail cloth used by the third 
pupil can easily remove these marks when the 
last. color has been completed. 

This type of printing is so simple and so 
astounding in its results that all printing in- 
structors should give it a trial. From an 
economical standpoint it cannot be beaten. 
There is no waste paint, no paper to be thrown 
away, and the screen can be used over and 
over again. 

Because of the black background, only 
bright colors, such as yellow, white, bright 
— bright green, or bright red should be 
u 


If these posters are to be placed in windows, 
stores, etc., they can be printed on black or 
dark colored poster board with the same 
paint used on the blackboard. 


MODEL BOAT MOTORS 
AND FIXTURES 
CLAUDE W. HORST 
West De Pere, Wis. 


There are three different kinds of motors 
commonly used by powerboat fans. Spring, 
steam, and gas motors each have their own 
place in the field, and advantage and dis- 
advantage. 


oly 


Spring Motors 
Spring motors are the most dependable 
plants, and are probably the most suitable 
variety for a small boat. They should be oiled 
frequently and kept as dry as_ possible, 
although an occasional drenching does most of 
them no harm. They run from five to seven 
minutes on a winding and speeds of one and a 
half to possibly three miles an hour can be 
obtained. Small motors such as that shown in 
Figure 1 are suitable for boats up to 20 in. in 
length. The one shown is sturdy and costs 
about $1.25. It is very easily installed since 
the propeller shaft tube is attached to the 
motor. Boats from 24 to 36 in, require a 
larger size motor, such as is shown in Figure 
2. Complete with propeller and shaft, this type 
costs about $2. 
Steam Power Plants 


The simplest form of steam plant, such as 
that shown in Figure 3, consists merely of 
engine, boiler, and an open burner. The boiler 
is a metal cylinder mounted on a frame, to 
which the engine is attached. The burner is a 
small pan for alcohol or sterno, and is pushed 
under the boiler. No safety valve is needed 
since a spring holds the motor against the 
oscillating plate, and excessive steam pressure 
forces the motor from the plate and permits 
its escape. A water guage is not needed since 
the burner fluid will be consumed before the 
boiler runs dry. Frequent oiling of the moving 
parts with some good lubricating oil is the 
chief care needed. The installation is an easy 


Micmac 








Fig. 2. Large-size spring motor 





Fig. 3. Oscillating steam plant 
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be near the top of the gauge before the torch 
is lighted. : 


5. Joints in the steam line should be checked 
nn eee ee loosen 


6. The propeller shaft and engine assembly 
must be checked from time to time and kept 


in 
7. in the shaft couplings and 
ee ee 
ight. 
8. Bolts fastening down the engine must be 
— occasi as they sometimes work 
dose. 





Fig. 4. Steam engine plant 





Fig. 5. Forty-inch model in action, powered with a steam plant 


line blowtorch type, filled to about two thirds 
to figure out quite accurately the power 
“4 pr ee «pend with gasoline 4 then 10 to 15 

. of air put in with a tiré pump, 
and started in the usual plumber’s blowtorch 
fashion. will run about a half hour on 
one filli water is heated very quickly 
as the firebox extends entirely through the 
boiler and there are also tubes through it for 
increased heating surface. There is a dome at 
the top of the boiler from which the accumu- 
lated steam is directed back through the fire- 
box and superheated before it reaches the en- 
gine. The plant shown in Figure 4 generates 
steam at 75 Ib. pressure in about three 
minutes. There are gai for water and 
oo and a combined plug and safety 


ive. 
The installation of this sort of t must 
very can as the dual units 
ust be lined up perfectly in relation to each 
certain precautions to be 

in the operation of such plants. 
Ce ee 


Bg 
4 





Fig. 6. Gasoline 
engine 


9. The propeller shaft packing gland must 
be checked for leakage. 

10. Gasoline must be strained through a 
chamois skin to prevent foreign matter from 
plugging up the burner nozzle. 

11. Gaskets in the steam line must be re- 
placed whenever they become hard. 

12. Whenever the boat strikes an obstruc- 
tion or runs up onto the beach the propeller 
and the shaft must be examined carefully as 
they are likely to be bent, or the strut may be 
thrown out of line. 

In general a model having a complicated 
power plant must be handled carefully. 

For greater speed a trunk piston engine, 
shown in Figure 5, is sometimes used instead 
of the D-slide-valve variety. Structurally it is 
more like a gasoline motor than a marine 
steam engine and can be operated at a much 
higher r.p.m. Because of the trunk piston, it 
has half the number of power strokes per 
revolution that the D-slide-valve engine has. 
It is most suitable for a very fast type of hull 
such as an cruiser or the larger run- 
abouts. It cannot, however, compete with a 
gasoline engine for racing, unless used with a 
flash boiler. The operating problems are sim- 
ilar to those already discussed for the D-slide- 
valve engine. 

For racing, a flash boiler, a trunk piston en- 
gine, and a good hot blowtorch make a very 
efficient power plant. The flash boiler is similar 


in appearance to the one already described, 
but it differs in that all the water is carried in 
a coil, or coils, of steel or copper tubing ar- 
ranged to provide the maximum heating sur- 
face, and usually enclosed in a cylindrical 
metal housing, asbestos covered to conserve 
the heat. The coils usually terminate in a 
steam dome in which 500 lbs. of steam or even 
more, is carried. It is a very rapid steamer, and 
the small quantity of water that is carried is 
pumped in from the outside by a small pump 
operated by the engine. The pump must be so 
adjusted that the water enters the boiler at 
the same rate that it is converted into steam 
and used by the engine. When operating per- 
fectly this type of power plant will develop 
considerably more power per unit of weight 
than a gasoline motor. But that is somewhat 
difficult to achieve since the water supplied by 
the pump, the steam consumed by the engine, 
and the heat supplied by the burner must be 
well synchronized to get the maximum effi- 
ciency. The high steam pressure makes it diffi- 
cult to keep the boiler tubing joints, as well 
as other connections in the steam line, tight. 
It really takes a good engineer to operate a 
flash steam plant efficiently. 

Gasoline Motors 


During the last few years there has been a 
marvelous improvement in small gasoline 
motors. Most of the numerous makes on the 
market are of the air-cooled variety similar 
to the one shown in Figure 6. These were de- 
signed for model airplanes. Other than racing 
hulls, model boats are most likely to be 
replicas of pleasure or commercial craft having 
some sort of cabin structure, making it nearly 
impossible to use air-cooled motors. Racing 
hulls usually have sides low enough and are 
run at speeds great enough to create sufficient 
breeze to allow air-cooled motors to function 
efficiently. An airplane motor is started with 
the propeller, consequently a single throw 
crank is very satisfactory for starting purposes. 
Some of the builders have tried to adapt their 
motors for marine use simply by putting a 
combination flywheel and propeller-shaft coup- 
ling on the propeller end of the motor. This 
works all right with an easy starting motor, 
but most gas engines are temperamental at 
times and a major requirement for any really 
satisfactory marine motor is a double throw 
crank with a flywheel at one end and the shaft 
coupling at the other, so the starting torque 
can be applied conveniently. Figure 7 shows 
a typical marine motor. There ave several 
methods of starting. The simplest consists of 
wrapping several turns of strong cord around 
the flywheel and giving this cord a quick 
steady pull. More efficient - -- the small motor- 
ized mechanical starters waich are mounted 
entirely separate from the boat. A practical 
one consists of a 6-volt battery, an ordinary 
auto starting motor to which is connected a 
flexible shaft attached to the gas motor in the 
boat by means of a temporary coupling which 
automatically disengages when the motor 
starts. 

Gas motors are made in a number of differ- 
ent sizes from about %4-in. bore and stroke, to 
about 134-in. bore and stroke. For boats not 
to be used for racing great care should be 
used to select a motor that will propel the 
model at a speed proportional to that of its 
prototype. Most gas engines develop more 
power than is needed for most displacement 
models of the usual commercial and pleasure 
launches. Material on model naval architecture 
to be found in any good library will help one 

Gas motors can be obtained as cheap as $10, 
but most of them cost much more. Water- 
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cooled motors are naturally much more ex- 
pensive than air-cooled ones because of the 
more complicated cooling facilities. An excel- 
lent single cylinder engine with a double throw 
crank may be obtained for about $30. 

To insure the maximum efficiency there ate 
several things to be kept in mind. 

1. The shaft angle should be kept as low as 
possible. For this reason the motor should be 
installed as far forward as is practical. The 
auxiliary equipment of a model gas engine 
weighs more than the motor, and can be placed 
to properly trim, or balance, the boat. 

2. Only the best grade of fuel and lubricat- 
ing oil should be used. 

3. Fuel should always be strained through 
a chamois skin to prevent water from getting 
into the gas tank, and to remove small foreign 
particles which would find their way to the 
needle valve of the motor and cause trouble. 

4. Ignition batteries should be used spar- 
ingly as the electrical capacity of the batteries 
designed for models is small. 

5. Care should be taken to keep the motor 


and its auxiliary equipment dry. 
Problems of Installation 


There are certain problems of installation 
that are common to all types of power plants. 
Securing the proper floating balance is the first 
step. The simplest method of daing this is to 
place the completed boat in a tub of water and 
then arrange the motor and its auxiliary 
equipment in the required positions. The 
motor itself is generally placed about midway. 
Mark on the outside of the hull the fore and 
aft position of the aft end of the drive shaft. 

To determine at what angle and where to 
bore the hole through the hull for the propeller 
shaft, lay out the propeller shaft center line 
on the drawing from which the boat was built. 
To do this, indicate on the drawing the fore 
and aft position of the aft end of the drive 
shaft as marked on the hull of the model, 
allow ample clearance between the lowest part 
of the motor and the inside of the boat, and 
about 14-in. clearance between the tips of the 
propeller blades and the outside bottom of the 
boat. See Figure 7. The center of the propeller 
shaft will be a straight line between the center 
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Fig. 7. Gasoline-motor plant 
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Fig. 8. Drilling shaft hole with the aid of a T bevel 
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Pilot Hole. 





Fig. 9. Driling shaft-tube hole 
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Fig. 11. Stream- 
lined cast strut 


@te Soldered 
to Redder Port - 


Fig. 12. Securing the shaft tube in place 


Propeller Shaf t- 
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Fig. 13. A strut made 
of sheet metal 


Fig. 10 





of the propeller and the center of the drive 
shaft of the motor. Set a T bevel to the exact 
angle made by the shaft line and the bottom 
of the boat as shown in Figure 8, or make a 
template of this angle. On the hull, spot the 
fore and aft position of the shaft hole as indi- 
cated on the drawing, and bore a small pilot 
hole at the angle indicated by the T bevel or 
the template. 9. Check the hole for 

and the hole the proper size 
for the shaft tube later. Greater accuracy in 
boring will result if a small notch is first cut 
into the bottom of the boat with a %%-in. 
chisel, as shown in Figure 9. 
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after a 10-min. immersion in the 
duri ich time it is subjected to a 
. pull. The cord is attached to a swivel 
is supported 48 in. above the water. 

constitute a race. To figure the 
iles per hour divide 675 by the time taken 
the three laps. 


PROGRESS AND GRADING 
CHART 
C. M. REDMAN 
ung some distance forward of Senior High School 
is then held in place by a rudder Port Arthur, Texas 


i t turns. The progress and grading chart shown in 
and resistance that very appreciably The rudder port should be a tight fit through Figure 1 was devised for and is used in gen- 
the boat. In this case the shaft tube the hull. It is held in position by a metal eral metal classes. It assists greatly in keep- 
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Fig. 1. Progress and grading chart submitted by C. M. Redman, Port Arthur, Tex. 





extends just through the hull. A marine pack- plate soldered to the top end of the port, 
ing gland is used instead of the bearing just which in turn, is secured to the deck of the WOOD BRACKETS 
i f boat with screws, as shown in Figure 12. Ss 
the- motor end Rudders on slow-speed models may be 

To locked in position by a thumb nut on the 
substantial, the strut should be cast top of the rudder post. On racing boats and 
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or gun metal from a very accurate other fast models, it is necessary to fasten 
pattern of wood, similar to the one shown in a quadrant to the top of the rudder post so 
ep rbsokae mudd ages Soby wt sb cat err that the latter may be securely locked in any 
propeller fastening bolts. _ position. 
A fair job of smoothing the surface may be Model Powerboat Racin 
done with a file and emery cloth. To attach BE ca cea een pnacamteeted 
the strut to the hull, turn the boat upside ee etiaiganns s-apagy > bonpemedanahabed 
Association regulations. a boat must meet cer- 
down on the bench, place the propeller shaft tain very definite specifications. These are 
in ine tube, and slide the strut down the tube subject to change and it is well to obtain the Fig. 2. Bracket for displaying 
pig Berg -caleg fit asi he eet latest data directly from the Association. The progress and grading chart 
alignment with Sak eae ah Vv pada dis regulations for 1939 divide model powerboats 
crepancies be removed by filing the Prsol into the following classes with these specifica- ing an accurate record of the many projects 
ing Pisas 13 dave the completed job. The tions: a — works on in the course of the grade 
4 period. 
strut may also be made of heavy sheet brass, These charts are mounted on plywood, as 
shaped as shown in Figure 13. shown in Figure 2, so that ils may keep a 
To attach the motor to the hull a single Gas - 50 c.c.. for milti gu 4 — y P 
teak Mock tea Ne tno 46x medile havieg o 7 to 12 pounds . 30 c.c." for single) check on the work they have finished and the 
hull sbell of 3/16 in. or more. in thickness ah pee ony Sere ema. 
to those cs in their Svenioaae They are HEAVY DUTY FABRICATED 
made as long as possible and thus distribute Model speedboat rating table. All WHEEL PULLER 
the motor strain over a larger area than could boats must come within the class WILLIAM A. DEVETTE 
se ee se dieihe sab range in both weight and motor “8 ca ance ’ 
motor must be lined up perfectly size. *c.c. — cubic centimeter Technical High Sc 
the shaft although the coupling be- 
tween is feaible. The aligning is done by The bore and stroke may vary as long asthe Erie, Pa. 
the motor base to the angle of the sagur regen ae within the class range of = wheel puller capable of pulling large 
shaft. The alignment may be tested rating table. : : , Wheels from heavy shafting is often needed 
using an inch length of metal t asa The formula for converting to cubic centi- by the maintenance department of the school 
temporary coupling. One half of its meter the displacement of a motor whose bore system. Such a tool is shown in the illustra- 
‘must be machined to fit snugly over the motor nd stroke is given in inches is as follows:, _tion. 
drive shaft and the other over the propeller c.c. displacement = bore bore X .7854 The frame, or spider, is fabricated from 
- shaft. Place the — = one shaft and X stroke X 16.39.* : ¥%-in. steel plate by welding three arms to a 
push the t forward. A perfect The boats are raced singly over a circular central hub and reinforcing them by welding 
meet in course by a cord of 52 ft. 6 in. long which is webs between the plates. Before welding, 


_- *16.39 = number of cubic centimeters per cubic inch. holes are drilled in the arms to make the 
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Heavy duty wheel puller by William A. DeVette 
[270] 



















SPIDER (1) 


FABRICATED FROM 2% DIAM. BY 
32 MACH. STEEL AND $ PLATE STEEL 










































ALL. WELDS 

ZBEVEL gf FILLET 

TO BE INDICATED ON WORKING DWGS. 
BY STANDARD SYMBOLS 








__—23 j 








SERRATE 











ON PART & A=53 


ON PART 3 A= 98 


WHeer CLAMP @) 3) 
MACHINE STEEL OR FORGING 
THREE EACH REQ'D 


: PRESSURE SCREW (4) 
Ip-7-NC-2 MACH. STEEL 





IQUARE 

























Details of heavy duty wheel puller 
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wheel puller adjustable to various hub diame- 
ters. 

The pressure screw is made of machine or 
cold rolled steel. Interchangeable sets of long 
and short arms are made to suit a variety of 
jobs. 

The entire project is presented in perspec- 
tive so the drafting classes may have a live 
project for which to make working drawings. 
Projects in fabricated work are all too scarce 
in drafting classes and when the students find 
themselves faced with fabrication drawing 
after going into an industrial drafting room, 
most of them have no idea what it is 
about. 

Welding drawings have been so standard- 
ized that welds are now completely described 
by single symbols and with these the drafting 
student should be made familiar. 


CHILD’S DOLL BED 


LOUIS BAROCCI 
High School 
Cudahy, Wis. 


The doll bed shown in this article was made 
of 13/16-in. birchwood. The construction is 
simple enough that a beginning high school 
student can build it. All fastenings are with 





No. 10 by 134-in. f 
and covered with bi 
The buttons can be purchased f. 
trial-arts supply firm. 
assorted supply on 
project was finished in natural tones, merely 
shellacking and then applying one or two coats 
of transparent gloss varnish. Pine lumber, 
13/16 in. thick, also is suitable for this 


project. 


CARPENTER’S SCAFFOLD BRACKET 
CHARLES F. ZAENGLEIN 


High School 
Circleville, Ohio 


The scaffold bracket shown in Figure 1 is 
safe, and it is not difficult to build. A good 
strong light wood should be used for its con- 
struction, such as poplar, ce, or fir. 

A small recess is chiseled into the horizon- 
tal and vertical pieces to receive the brace 
member, which is screwed to both pieces. 

The iron plate should have five slotted 
holes at each end in order to slip over nail- 
heads which have been driven into the side 
of the building to within about a fourth of 
an inch. The iron plate will then slide down 
under the nailhead in the narrow slot. See 





























Fig. 1. Carpenter's scaffold bracket 
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Child's doll bed by Louis Barocci 
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Fig. 2. Details of carpenter's scaffold bracket 


detail in Figure 2. The brackets can be re- 
moved very quickly without redrawing the 
nails 


Three or more should be constructed de- 
pending on the nature of the work. They 
should be given several coats of paint. 





No. 

of pes. Name Size 

1 Upright 1344x3x 42% in. 
1 Brace 144x2x44in. 
1 Top 134 x3x34in. 
1 Top crosspiece 1x33 x13 in. 
1 Bottom 1x3x 13 in. 

1 Angle iron ¥x3x5% in. 
1 Iron plate %x3%4x 18 in. 
3 F.h. machine screws x3¥ in. 

2 Fh. machine screws x 2in. 

4 x 1% in. 





The last-named method is by far the most su- 
perior from the viewpoint of ease and crafts- 
manlike finish. 

It is very desirable for every shop to have 
two sizes of wood plugs available: }-in. 
diameter and %4-in. diameter. The disadvan- 
tages with plugs that are purchasable are that 
they cost too much. In addition, purchased 
plugs will not match the grain of the wood 
in color. Also, if an uncommon wood is used, 
plugs to match these woods cannot be bought 


at all. Therefore, it can easily be seen that 
it is advantageous to make your own plugs 
that cost little or nothing, match grain per- 
fectly, and can be had when needed. 

The plan for the plug cutter project has 

ae other good features. 

1. It is a good tool for all shops to own, 
whether they be school shops or home 
workshop. 

2. It can be constructed easily out of scrap 
tool steel. 

3. It is possible to utilize the very scraps 
of the stock being used, so as to insure 
perfect color matching. 

4. It is a simple but comprehensive ma- 
chine-shop project. 

5. It also provides opportunity for learning 
of heat treatment. 


Procedure in Making a Plug Cutter 


1. Secure a piece of 54 by 434-in. round 
steel. 

2. Place the stock in a universal chuck 
allowing 2 in. of the stock to project for 
turning. 

3. Turn the end, which is to be the shank, 
to % in. This diameter may be reduced 
to % in. if the largest chuck in the shop 
will only accommodate this size. 

4. Place the completed shank in the chuck; 
reduce the remainder of the stock to 
9/16-in. diameter. 

5. Drill the stock with a 3-in. drill, using a 
very slow feed in order to get a smooth 
finish inside the hole. 

6. Now turn both angles, one for the cut- 
ting edge of the tool, and the other be- 
tween the shank and the body of the 
cutter. 

7. Mark off the portion of the body to be 
cut away. This can be done easily on a 
milling machine or on a shaper. If either 
of these is not available, hack saw down 
on the lines a to } and to half the di- 
ameter of the stock. Now drill along 
lines ¢ and d, and with a cold chisel, 
chisel through drilled portion and finally 
file the rough edges smooth. 

8. Lay off the }-in. wide slot that extends 
from the cutting edge to the cutaway 
portion of the cutter. Cut with a hack 
saw and file. 

9. Now file the one cutting tooth as shown 
in the illustration. 

Heat Treatment 


1. Heat the tool until the cutting portion 
of the tool is a cherry red, then quench 


it rapidly in cold water. 
(Continued on page 275) 
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Details of plug cutter 
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BILL OF MATERIALS 
2 SIDES |18 X 34 X8 
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Wall shelf designed by Isadore M. Fenn, Chicago Vocational School, Chicago, Ill. 
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WHITTLING-JACKKNIFE 
- TECHNIQUE 
W. BEN. HUNT 
Hales Corners, Wis. 
(Continued from page 224 of the 
issue) 


May, 1946, 

, “Houn’ Dawg” 

Every now and then one sees whittled 
caricatures of animals that are amusing and 
refreshing departures from the prosaic type 
of work which tries to copy nature more or 
less closely. These caricatures permit much 
freedom of design and are, therefore, a lot of 


fun to whittle. While most of us are not 
cartoonists, we can nevertheless find many 
ideas among the cartoons found in magazines 


and books, which may be copied or adapted 


as whittling projects. Since these figures are 
to be caricatures, the one who is doing the 
whittling can go ahead boldly without worry- 
ing about the outcome. 

These caricatures, or cartoons, if you care 
to call them that, will be interesting no matter 
how grotesquely and impossibly they are whit- 
tled. Most likely one would not want a “houn’ 
dawg,” such as the one shown in Figures 208 
and 209 running around the house, but this 
particular specimen looks very well on the 
table in the den, or on the whatnot shelf in 


the living room, and it will attract attention. 

Not much need be said about whittling this 
dog. The grain of the wood runs horizontally. 
The whittler can exaggerate the dog’s features 
still more if he wishes. For instance, he may 
be made thinner or heavier, or other changes 
may be made to suit your liking. No matter 
what you do, it will be quite certain that you 
will have a funny looking pooch when you 
have finished. 

As to the coloring — that may be left to the 
judgment of the whittler, but white with liver 
colored spots (probably leaving the natural 
wood to take the place of the white and using 
brown for the spots), produces a very nice 
ornament. 





“Fig. 208. Right and left-hand views of the “houn’ dawg” 

















Fig. 209. Full-size patterns of the “houn’ dawg” 
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PLUG CUTTER 
(Continued from page 273) 
. Polish the cutting edge with emery cloth. 
. Heat the center of the tool until the 
beginning of a purple color reaches the 
cutting edge. Quench. 
4. Grind and whet the cutting edge. 
5. Test. 
Note: By drilling a ¥4-in. hole and adding 
to the outside dimensions, a %4-in. plug cutter 
cah be made as: well. 


Ww bh 


How to Use the Tool 


Place the plug cutter in a drill press or 
power drill of any kind. Place the stock from 
which the plug is to be cut flat on the drill 
press table, but resting on a piece of scrap 
wood. Press the cutter into stock and the 
plug will fall out from the half section. 

Apply glue to the plug and drive it into the 
hole bored for it. Be careful to match: direc- 
tion of grain. After the glue is set, remove 
surplus part of plug with a chisel and sand 
level. 


SOMETHING TO HELP RELOCATE 
HOLES 
EDWARD G. SENKEWITZ 
Public Schools 
Pittsburgh, Pa. 


Here is an idea that may save those frayed 
edges of your nerves caused by boys drilling 
holes off center..Of course, it will not put the 
same size hole back over the original center 
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Telephone pad and pencil holder submitted by Harry S. Baldwin, 
General Mercer School, Toronto, Ont., Canada 


lines. It will, however, give you a fast way to 
save the job. This is an idea of a hole-align- 
ing jig, and it is nothing more than a piece 
of steel plate drilled with various size holes 
or bushed with different size hardened and 
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Jig for relocating holes 


tempered bushings, all of which are set and 
drilled to suit your needs. The sketches here- 
with are only to help explain the idea. 

Of course, there is always one bad feature 
about every good idea; when using this drill 
jig, flat-nose drills must be used. This is nec- 
essary because drills are pointed so that 
they will center themselves. If, then, you use 
a pointed drill, the drill will slide off the edge 
of the hole causing the drill to break. 


DUNCAN PHYFE SWIVEL 
ARMCHAIR 
A. R. CADE 


Senior High School 


Springfield, Mo. 
The swivel armchair illustrated and de- 


from a discarded swivel chair, organ stool, or 
the like. 

The cylindrical support of the base is 
laminated with five 1-in. pieces, each glued 
crossgrained to the other. The legs are fluted 
and metal toes attached, which is a charac- 
teristic of Duncan Phyfe. The legs are cove 
cut at the joint and fastened with dowels. 
For added strength a metal crosspiece is 
fastened to the bottom. 


and plugged with oval headed made on 
ag ee ae ’ 

seat back are upholstered with 
cotton and cloth before the outside covering 
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swivel armchair by A. R. Cade 


Duncan Phyfe 
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in. overlapping on the top’édge. All top. edges 
are rounded to insure a smooth job of up- 
holstering. 

Corner blocks are fastened tothe seat 
frame with screws and glue. Use .}4-in. car- 
riage bolts to fasten the seat to the corner 
blocks. 


MIDGET PRY BAR AND OFFSET 
SCREW DRIVER 


NELSON COE 
George Washington High School 
Alexandria, Va. . 


The two forging projects shown herewith 
have been developed by students in our metal 
shop. They have been with the stu- 
dents from the standpoint of utility and 
economy, and with the shop department from 
the standpoint of metal economy: 

These two projects will take the student 
through many forging operations. An effective 
finish for both tools after hardening and 
tempering is to polish to-a mirror finish with 
emery and crocus cloth, and then give each 
an oil finish. 


Personal Mews 


4 Dr. C. Estaprooxe has been appointed 
cdecaniaath director of the American School and 

















aids at the Naval Training Schools, Navy Pier, 
Chicago, since June, 1942, he was responsible for 
the training of 1450 civilian and navy instructors, 
and the development of over two hundred in- 
structional manuals in the aviation, Diesel, 







/ 





Midget pry bar and offset screwdriver 


special devices, electronics, atid teacher-training 
fields 


He has been active’ in vocational education 
during the past 14 years, having served aS voca- 
tional printing instructor in the Norfolk, Va., 


Public tes sage graduate scholar and part-time ° 


instructor in the Department of Industrial Edu- 
cation, The Pennsylvania State College; Director 
of Vocational Education in the Public Schools 
of Bradford, Pa.; and industrial education 
adviser, State i of Public Instruction, 
Harrisburg, Pa 





Dr. E. C. Estabrooke 


He received his B.S. degree in printing and 
publishing at at the Institute of Technology 
education 


AND VocaTionat EpucaTion magazine, The Phi 
Delta Kappan, and the National Safety Council 
Newsletter. 

He is a member of Phi Delta Kappa, Iota 
Lamba Sigma, American Vocational and Illinois 
Vocational Associations, at gg Se Association 
of Industrial Teacher Trainers, The National 
Graphic Arts Education Asseciation, National 
Education Association, and is listed in Who’s 
Who in American education. 

Dr. Estabrooke’s broad experience should 
assist in the further development of supervised 
conmepeninnte and home-study training, and 

the publication of vocational books to meet 
needs in the vocational and general 
educational fields. 


¢ Dr. Witt1aM J. Micueets, associate professor 
cf industrial education at the University of 
Minnesota, has been appointed staff consultant 
of the National Standard Parts Association’s new 
headquarters department. 

He will prepare all material to be used in 
with a continuing broad program 
of personnel relations. The service, constituting 
ee of the association’s major — activities, 

go far beyond the training of salesmen or 
~ caviar ate group of employees. It will include 
the manufacturer’s or jobber’s entire organization 
and will deal with all subjects pertinent to 
employment, training, and supervising of 
employees. 

40. C. Heyxat, formerly of Des Moines 
Technical High School, Des Moines, Iowa, is 
now instructor of — at Memphis 
—. beg eee Tenn, 


yer 0 tl an Mee cage Rima 
tuk ac, «alee eos airplane 
mechanics at the Naval Training Station at 
served as a research 
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his doctor’s degree from the University 


(Continued on page 16A) 
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brilliant illumination and true sound reproduction! 





Correctly engineered light system provides 
better illumination. Consists of: 750- or 
1000-watt Lamp; Silver-Coated Pyrex Glass 
Reflector; two-element Condenser Lenses. 
Fast two-inch, F1.6 Projection Lens—For 
brilliant illumination, contrast and clarity. 
RCA Sound Stabilizer—maintains uniform 
film speed for sound take-off. It assures 
sound reproduction at the exact pitch-at 
which it was originally recorded. 

Powerful Four-Stage Amplifier—Utilizes 


bf 
* 


” 


% 
i 


“inverse feed-back” to bring you voice, 
music and sound as originally recorded. 
Precision Engineered Filter—Maintains 
sound reproduction at exact recorded pitch. 
16-tooth Drive Sprockets provide for long 
film life. 

Professional Theatrical Framing. 
Provision for Microphone or Phonograph 
Turntable. 

Even-Tension Take-Up—Assures automatic 
and uniform film take-up action. 


For detailed information on the RCA Sound Film Projector, send for descriptive booklet. Write 
eres eee oe enere oF meee SCA: Victor Otviden, Camden, i. J. 





(as. EDUCA TIONAL DEPARTMENT 


RADIO CORPORATION of AMERICA 


: pers | REA VICTOR DIVISION, CAMDEN, N.J. 
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(Continued from page 278) 


@ Caartes C. Hunt, a gg Begs eoet eo 
dustrial aits ai the fanlor High School, Glen 
Ellyn, Ii., thane < oon in 
the industrial-arts department of the Glenbard 
Township High School, in the same city. His 
work here is in the fields of auto’ mechanics, 
welding, and general electricity. 
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4 The Illinois Vocational Association Conven- 
tion, held April 4, 5, and 6, 1946, at the go 
Hotel, Chicago, had for its general theme “ 
lems Confronting Vocational and Industrial res 
Education in the Postwar World.” 

On Friday, April 5, a record crowd of over 
1500 people attended. "The officers of the Illinois 
Vocational Association are Bernard F. Baker, 
president, 228 North La Salle Street, Chicago; 
H. P. Erwin; secretary, Mattoon High School, 
Mattoon; Laurence Britton, treasurer, Thornton 
Township High School, Harvey. 

The Illinois Vocational Association consists of 
the following affiliated groups: 

Illinois Art Teachers’ Association: WHazel K. 
Brennan, president, 4000 Washington Blvd., Chi- 
cago; Ingeborg Jorgensen, secretary, 1114 N. 
Lorel Ave.,, Chicago. 

Ilinois Business Education Association: Bernard 
F. Baker, president, 228 N. La Salle St., Chicago; 
Neal F. Myers, vice-president, Senior High School, 
Quincy ; Eileen Ce-Stack, secretary, 1313 N. Clare- 
mont Ave., Chicago; Don W. Arnold, treasurer, 
216 E. Monroe St., Springfield. 

Illinois Industrial Education Association: C. A. 
Carlson, president, 228 N. La Salle St., Chicago; 
L. V. Newkirk, secretary, 228 N. La Salle St., 
Chicago; Christian Petersen, treasurer, Lane 
Technical High School, Chicago. 

Illinois Vocational Homemaking Teachers’ 
Association: Jean I. Hart, president, Northern 
Illinois State Teachers’ College, De Kalb; Sarah 
Miner, vice-president, Western [Illinois State 
Teachers’ College, Macomb; Doris Ray, secretary, 
Wethersfield Township High School, Kewanee; 
Hilda Roodhouse, treasurer, High School, Pana. 

Illinois Association of Vocational Agriculture 
Teachers: Burdette Graham, president, High 
School, Macomb; F. A. Stansfield, vice-president, 
High School, Lawrenceville; M. R. Stengel, secre- 
tary-treasurer, High School, Lanark. 

Ernest E. Simon, director, state board of voca- 
tional education, Springfield, Ill., presided at the 
annual conference of trade and industrial educa- 
tion for supervisors, teacher trainers, and school 
administrators. The problems of organizing co- 
operative part-time programs for development of 
related instruction for the G.I. and apprentice 
instruction were discussed at this meeting. 

Friday, April 5, conducted tours took the visi- 
tors to see the vocational and industrial-arts 
program of the Chicago schools in action. 


Minois emgage Education Association 

Luncheon Friday Noon 

C. A. Carlson, president of the Illinois Industrial 
Education Association, presided at the Tllinois 
Industrial Education Association luncheon. Dr. 
William H. Johnson, superintendent of schools, 
Chicago, Ill., welcomed the group to Chicago and 
pointed out the importance of vocational indus- 
trial-arts education in the modern school pro- 
gram. Following the luncheon C. A. Carlson pre- 
sided at the business meeting and the following 
officers were elected for the coming year: presi- 


of ccmpetiontl Storer te See caer. 
Education, 


Ser “Votulional Speingteld 
ch supervisor of shops, Lane 


Christian Petersen, 
eee) hen scuba, "Chacaon: members of the 
A. Cae macoes wo serve Sor Sara reese: Cal 
r 
Public Schools; vig Bo Big wa 


Industrial Arts Section Meetings 
Ping shane, Ret 5 Oe See oe 
section meetings were in charge of Harmon D. 
Roberts, _ , boing he High School, 
Harvey, Ill, vice-president, Illinois | 
Education Association. Section meetings 
conducted in aviation, graphic arts, home .me- 


i! 


Joseph Reed, - inspection supervisor, dis- 
cussed the topic, “ The Requirements for a CAA. 
Approved Training School.” 


Following this Ernest J. Simon, director of the 
jucation, 


state board for vocational ed Springfield, 
Il., spoke on the oe “Suggestions for Avia- 


; super- 
visor of trade and industrial education, board for 
ee education, Springfield, Ill., spoke on the 

“Introducing the Graphic Arts.” J. Tox- 
dry, Proviso Township High School, Maywood, 

., discussed the topic, “Silk Screen Printing. <é 

home mechanics meeting was conducted 
under the chairmanship of George J. Jennings, 
Bureau of Industrial Arts, Chicago Public Schools. 
Thaddeus J. Lubera, district superintendent of 
elementary schools;. Chicago bane a of education 
spoke on the topic, “A District Superintendent 
Looks at Home Mechanics.” Mr. Lubera stated 
that the home mechanics courses in his district 
were holding the interest of both boys and girls 
and that they are making their contribution for 
intelligent living with the products of the machine 
age. Miss Gretta M. Brown, principal of the 
Horace Mann Elementary School spoke on the 
topic,.“‘A Principal Looks at Home Mechanics.” 
Miss Brown stated that home mechanics had been 
very successful in her school for both boys and 
girls in grades 6, 7, and 8 and that in addition 
to presenting an important curriculum content 
it gave life and motivation to reading, arithmetic, 
and language. Miss Catherine M. Kiernan, home 
mechanics teacher at the Parker Elementary 
School, eee: wens oo Pee “Method and 
Content of Home Mechanics.” Miss Kiernan men- 
tioned that the parents of the boys and girls in 
her classes were enthusiastic about home me- 
chanics because the children learned how to do 







A.B McCall Lanphier High School, Spring- 
field, was chairman of the industrial educa- 
tion section. R. P. Hoelscher, professor 
of » U of Illinois, 

the topic of “AS.A. Drafting Stand- 
ards.” H. D. of mechanical 


board of education, Chicago, served 

of the trade and industzial 

ing section. Dr. M. Lieff, experimental 

in wood technology, Elmdorf Corporation, Chi- 

cago, spoke on the topic, “How Can the School 

Woodshop Best Serve eZ 
Howard W. Smith, supervisor of foundry, 

welding and electric shops, board of education, 
Chicago, served as chairman of the trade and 

industrial education i 


Personnel in Industry.” 


The first meeting of the agriculture education 
group was held Friday morning under the chair- 
manship of E. E. Mayhew, Chicago Heights. 

Burdette Graham, I.V.A: TA. 
Macomb, IIL. William Kuntz, president, State 
F.FA., Monmouth, Iil., Ernest J. Simon, director 
of vocational education n, Springfield, Ill., and Dr. 
H. M. Hamlin, head of ure teacher train- 
ing department, University of Illinois made brief 
presentations before the group 

Professor H. W. Hannah, division o f special 
services for veterans, University of Tllinois, spoke 
on the topic, “College and the Returning Veteran.” 
J. E. Hill, state supervisor of agricultural educa- 
tion, Springfield, Til, spoke on the topic “On-the- 
Job Training in Agriculture for Returning 


Veterans.” 
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| Douglas Fir Plywood 
Again Allocated 





-To Meet the Urgent N ceeds 
of the Reconversion 


Housing Program 


TODAY'S most urgent and immediate need is for 
housing—and the Douglas fir plywood industry pledges 
complete cooperation with the Reconversion Housing 
Program. 

The demand for housing requires that Douglas fir 
plywood again be put on an allocation basis. This 
means that a substantial proportion of the industry's 
production will be channelled to housing contractors, 
stock cabinet manufacturers, prefabricators and dis- 
tributors. 

As a result, the present supply situation for all other 
industrial and construction uses will be temporarily 
aggravated. 


May we strongly urge you to anticipate your needs 
far in advance—and discuss your requirements with 


- your regular sources of supply. s 











Even though today the supply 
situation in Douglas fir plywood 
is critically short, for many projects 
such as forming concrete surfaces, 
for signs and display work, for 
boat building, and for many other 
industrial and commercial uses, it is 
almost indispensable. In these cases 
it is well worth waiting for, as it 
will save time and labor and do a 
better job. 


DOUGLAS FIR 


PINWOOD 


LARGE. LIGHT. ST RONG. 


Real Wood 
PANELS 





Douglas Fir Plywood Association 
Tacoma 2, Washington 
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‘OPEN SPOTS’ 


INTO PUPIL STATIONS 
WITH COMPACT 
Wtlas.TOOLS 




















Many a school shop has small, unused areas 
of floor space which most instructors think are 
“too small ‘«; accommodate machine tools.” 
Are they too small? 


You may be surprised at how Atlas bench tools, 
with their efficient design, will fit into “open 
spots” in your shop. This compactness plus an- 
other outstanding Atlas feature — economical 
cost — will allow you to obtain more work 
stations for your ever-booming enrollments 
and come closer to the accepted vocational 
goal of one machine to every two students. 


On Atlas tools you can demonstrate every 
fundamental machining operation. And your 
students can acquire practical skill on the same 
tools many of them will use in industry or in 





ATLAS PRESS CO. 


KALAMAZOO 13D, MICHIGAN 


their own home shop. If you are going to need 
more tools this Fall, send for 
—w illustrated catalog 
t 





y- / 


671 N. PITCHER STREET 





(Continued from page 16A) 


the banquet audience on the topic “The Future 
of Vocational Education.” Dr. Orton placed first 
emphasis on the need for a well-integrated and 
well-rounded education for everybody including 
adequate vocational 

Following the address the Ship took over the 
program and presented prizes. Following the 
presentation of the prizes there was dancing. 


Saturday Morning — April 6 


Agriculture, home economics, personnel and 
, industrial arts and trade and industry 
conducted 


departmental meetings. 
wee Alagrecticbiemsee inalbr oti omg igs 





Sarah Miner, Western Illinois State Teachers 
College, Macomb, Ill., was chairman of the home 
economics education departmental meeting. Mrs. 
Genevieve Crouse of Tolono, Ill., spoke on the 
topic “Interest Appeal of Teacher Planned Units.” 
Lela Mae Ping, Sadorus; “Planning 
to Teach Child Care gon Development at Differ- 
ent Levels in Secondary Schools. 

Maurice E. Giles, vice-president, personnel and 
guidance of the Illinois Industrial Education 
Association, served as chairman of the meeting. 
C. A. Michelman, state supervisor of occupational 
information and guidance, board for vocational 
education, Springfield, discussed the topic “Guid- 
ance Techniques for all Teachers.”. 

Harmon D. Roberts, Thornton ee ee High 

vice-president, ind 


topic, “Industrial Arts, What For?” Mr. 


The Bruce Publishing Company, Castle Films, 
Comptometer Corporation, Delta Manufacturing 
siggy De Vry Corporation, Peneee, 


Ginn & Company, 

Service Co., Gregg Publishing Company, ng So 

D. C., and Company, Houghton Mifflin Company, 
"Han Organizatio’ 


Jam dy mn, The King Company, 

acmillan Company, Manual Arts Press, March- 
and Calculating Company, McGraw- 
Hill Book Company, Inc., McKnight and 
McKnight, Midwest Equipment Co., 
Monroe Calcula Machine Co., Morgan Dillon 
& Co., Pitman Pub Company, Prentice-Hall, 


Joseph, Inc., Western Materials Company. 


Educational Exhibits 


Paul Rohe of a Morton High School, 
Cicero, Il, and W. r 
of industrial arts, boos of education, Chicago, 
were chairmen of the state and local educational 
exhibits commitiees. 

The schools responded well and there were 
exhibits in home arts, business education, drafting, 
home mechanics, woodworking, metalworking, 
cobbling, millinery, aeronautics, 
ceramics, and plastics. The size of the projects 
were somewhat smaller than usual because of 
the shortage of construction materials. 

The Illinois Vocational Association is the 
largest state association in America and alternates 
its yearly meetings between Chicago and 
downstate. 

4 The eighteenth annual convention of the 
Michigan Industrial Education was held 
at ee Rapids, Mich., on April 11, 12, and 
13, 1946. 

with this organization were the fol- 
Vocational Association, 


m Society. 

On Thursday, April 11, the Michigan Associa- 
tion of Teachers of Vocational Agriculture held 
their with Vocational 


(Continued on page 21A) 
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A Nation-Wide Service 
Tailored to Fit Your Scheal’s Needs 
in Modernizing and Equipping Your 


Training Department 


No school is too small, or too distant from Cleveland to avail itself 
of Brodhead-Garrett service. 


Our long experience in serving schools in all 48 states and in many 

~ foreign countries—and the comprehensiveness of our lines (over 
10,000 items) — enable us to offer a service on school supply needs 
second to none. 


May we send you our latest catalog? 











Bs, 
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TO SEE.WHY A DUMORE IS 
AN IDEAL TOOL FOR TEACHING 
PRECISION GRINDING 


The drawing above reveals some of the design and construction 
features that maintain the outstanding precision of Dumore 
Grinders: ball bearings carefully selected and match-fitted to pro- 
vide countless hours of vibrationless operation . . . fog-of-oil lubri- 
cation that surrounds working bearings with a mist of lubricant 
to extend their life . . . pre-load spring that assures smooth-run- 
ning at high speeds. These and other features provide a tool that’s 
accurate to .0001” . . . that mounts on any standard machine tool 
to perform all types of precision grinding . . . 

that’s ruggedly built for years of hard 
service ...and that’s extremely reason- 
able to own and operate. For com- 
plete details, write for Catalog 42. 
The Dumore Company, Tool 
Division, Dept. TF22, Racine, 


Wisconsin. 









DUMORE 


and 
pRECISIO™ AND 
HAND GRINDER? 


SOLD BY AUTHORIZED 
INDUSTRIAL DISTRIBUTORS IN ALL PRINCIPAL CITIES 















Include these outstanding 


Automotive Mechanics 





Wood Patternmaking 
—McCaslin. 4th ed. —Crouse 

ualized Projects in 
Workbook in Mechani- Wasdeciicg Cfewere 


‘eal Drawi oover 


Mechanical Drawing— 


Shop Theory, Revised French and Svensen. 


Ferd Trade Scheal sth od. ee 

0. 
Instructors oe oe att 
Electric Circuits and Schafebook 








Machines—Lister rng ay Reading for ; 

the Bui Trades— 
Shopwork on the Farm Kenney 
—Jones Woodw Projects 
Introduct Ss ork Seadiaeies Mepoier 

ory Shopw en singer 
—Jones and Axelrod and Schaal 
Send for copies on approval 


McGRAW-HILL BOOK CO., INC. 


330 West 42nd Street New York 18, N. Y. 

















It’s easy to spin 
BEAUTIFUL, USEFUL VASES, TRAYS, ETC. 


ae “Oliver” 
Metal 

Spinning 
Lathe 
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OLIVER MACHINERY 


Grand Rapids 2, Mich., U. S. A. 
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" THE ELDORADO PROBLEM 

< AND SOLUTION SERVICE 

: . ‘ 

; HE close of this school term marks the sev- and these plans will be announced in the early 

x enth year of the Dixon Eldorado Problem fall. Instructors now on our mailing list will 
and Solution Service. receive the announcement. 

d During these years this original service has Since the introduction of this service, many, 
Pore and usefulness both saanatanotneucs many instructors have turned to Typhonite 

a and student. The latest innovation, the trans- Eldorado pencils. This is a testimonial not only 














parent Eldoradostat, making it possible for the 
instructor to reproduce as many blueprints as 


desired, is only one example. 


Plans are in the making to extend this service 





to the service but to the pencil whose perform- 
ance is so uniformly superior that instructors 
using Eldorado have adopted it as the standard 
of excellence in drawing pencils. 





SCHOOL BUREAU, PENCIL SALES D 


EPT. 128-36, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, N. J. 








(Continued from page 18A) 

The annual town hall meeting was held at the 
9:30 a.m. session. Maurice H. Pancost, president, 
Michigan Industrial Education Society, was the 
chairman, -and Earl Bedell, divisional director 
of vocational education, Detroit Public Schools, 
as usual was the peerless moderator who knows 
how to conduct this kind of meeting but also 
how to get the audience to co-operate. The 
questions discussed were House Bill 4384; the 
obligation of the teachers of industrial arts and 
vocational education to know the philosophy of 
their offerings, and how to sell their subjects to 
the general educators and school superintendents. 

_The subject of surplus commodities also was 


no humanometers.for measuring human elements, 
pe ilar to the micrometers which won the war 
‘or us. 

Since there is no standard scheme which fits 
all students, teachers must treat each student as 
a separate and distinct individuality that changes 
from day to day, and must be studied carefully 
and continually. 

T. Arthur Trealor, teacher in the High School, 
Petosky, Mich., was awarded the M.I.E.S. master- 
teacher award for his outstanding work. 

Saturday morning was given over to round- 
table meetings on administration and supervision, 
aviation and auto mechanics, co-operative and 
apprenticeship training, drawing, electricity and 
radio, metalwork, plastics, printing, rural and 


The Ship’s luncheon was presided over by Dr. 
Frank Dalton, lecturer in vocational education, 
School of Education, University of Michigan. 

Colonel Lester Doerr acted as toastmaster. 

In his address on “What Price Security,” Dr. 
Floyd E. Armstrong pointed out many dangers 
that surround us now because of the shortcomings 
of those in power at Washington. He deeply 
deplored our appeasement policy and ‘the efforts 
that are being made toward engulfing us farther 
and farther into American statism. 

He advocated that we must again learn to rely 


_ on ourselves; that we must maintain our power 


as Russia is doing for herself; that we must be 
firm— not tough; that we must-be just as 
aggressive as Russia; and that American business 
and industry must make capitalism function better 
than it has done in the past, and than it does 
now. 

Deck Officer Lew Webb, American Technical 
Society, Chicago, IN:. then took over in the 
distribution of the Ship’s prizes which had been 
contributed by the various firms that had exhibits 
at the convention. 

Officers for the new vear are: nresident, Dr. 
Frank Dalton, University of Michigan, Ann 
Arbor, Mich.; vice-president. Claude Bosworth, 
director of industrial education, Muskegon, Mich.; 


secretary-treasurer, Arthur L. Reagh, director of 
industrial arts, Grand Rapids, Mich. 

¢ Dr. Verne C. Fryxtunp, president of Stout 
Institute, Menomonie, Wis., was principal speaker 
at the 1946 General Meeting of the Oklahoma 
Vocational Association. His topic was “Educa- 
tion as the People Want It.” He was also speaker 
at the Industrial Education Luncheon. 

Officers of the O.V.A. for 1946-47 are: presi- 
dent, Mrs. Annice Ashton Boyd, Chickasha, 
Okla.; vice-president, Lonnie Gilliland, Oklahoma 
City, Okla.; secretary-treasurer, Bonnie Nichol- 
son, Stillwater, Okla.—M. J. Ruley, Tulsa, 
past president, 1945-46. 

@ The Miami Valley Industrial Arts Associa- 
tion held its first meeting since 1942, at Miami 
University, Oxford, Ohio, on April 20. The 
meeting was attended by about sixty teachers. 
It was voted that the association should become 
affiliated with the American Industrial Arts 
Association. 

The following officers were elected: president, 
Bertrand Aber, head, industrial arts, Oxford 
Public Schools, Oxford, Ohio; secretary-treasurer, 
Merle D. Hartzler, instructor, industrial arts, 
Franklin Public Schools, Franklin, Ohio; program 
chairman, Eugene Robinson, director of indus- 
trial arts, Dayton Public Schools, Dayton, Ohio. 

The meeting is scheduled to meet in Dayton 
next year.—Merle D. MHiartzler, secretary- 
treasurer. 

@ July 1-6. National Education Association 
(summer meeting) at Buffalo, N. Y. Willard E. 
Givens, 1201-—16th St. N.W., Washington 6, 
D. C., secretary. Headquarters, Statler Hotel. 

¢ The World Congress on Air-Age Education 
will be held August 21 to 28 at International 
House, New York City, for the purpose of 
considering how aviation may contribute to a 
peaceful and united world. This congress is an 
outgrowth of a meeting of representatives of 
major educational institutions in this country 
and abroad who recently met in New York City 
to consider the problems of aviation education 


(Continued on next page) 














[22A] JUNE, 1946 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 








PLANNING EQUIPMENT FOR YOUR 


Electriie Shop? 


We'll be happy to help you! Maybe you are thinking of bringing your shop 
up-to-date when the procurement of materials eases up — or you may be 
planning a new building. In either case, no matter how small or large 


your needs, we can assist you. 


We manufacture and furnish most of the items for electric shops, such 
as switchboards, distribution and test panels, motor generators, trans- 


formers, etc. 


Through our Standard Electric Time field engineers we will study your 
needs and submit layouts to meet your budget. We have rendered this 
service for years all over the country, so let us help you — no obligation. 
Drop a line to our home office and we will see that one. of our men near by 


contacts you. 


(Please refer to this magazine in answering) 


THE STANDARD ELECTRIC UME 60, 


Founde 





SPRINGFIELD 2, MASS 





(Continued from previous: page) 
in peacetime. The congress is being sponsored by 
Air-Age Education Research in co-operation with 
universities and colleges throughout the country. 

For further information address the Director 
of World Congress, Air-Age Education Research, 
100 East 42nd St., New York 17, N. Y. 

4 “Printing Today and Tomotrow” was the 
theme for the printing section meeting of the 
twenty-eighth Annual Convention at the New 
Jersey Vocational and Arts Association, held at 
the Ambassador Hotel, Atlantic City, N. J.,-on 
Saturday, March 16, -1946, 

Elmer E. Vosburg, assistant principal of the 
Murrell Dobbins Vocational School, Philadelphia, 
gave an outstanding address on the topic “Prob- 
lems in Present Day Print Shops.” His 
as a former printing instructor and ‘his close 
working relations with the current problems of 


school and ptore yr es of veterans made 
the talk of special va] 

Kenneth R. Sey ‘instructor in printing, 
Roosevelt Junior High School, New Brunswick, 
N. J., gave a chart talk on “Performance 
Efficiency Tests in Hand Composition.” 

Leslie C. Detrick, Ferris High School, Jersey 
City, was the presiding officer. Mr. Harper was 
elected. printing council member of the New 
Jersey Vocational and Arts Association, succeed- 
ing Mr. Detrick, and will have charge of arrang- 
ing the program for the 1947 printing section 


Fred J. Hartman was invited to address the 
meeting and took the occasion to tell of the 
plans for the twenty-first Annual Conference on 
Printing Education. 

Treasurer Vincent C. Coyne was elected chair- 
man of a committee to bring together the printing 





teachers of the sate at a meeting to be held 


reorganize the New Jersey Printing “Teachers 
Guild. Edward O’Gorman, of the New York 
School of Printing, represented the New York 
Printing Teachers Guild at the Atlantic City 


meeting. 

¢ The Texas Vocational Association concluded 
their first postwar convention at the Roosevelt 
Hotel in Waco, Tex., on April 20, at which time 
new officers were selected for the school year 
1946-47. 

Chris H. Groneman, professor and acting head 
of industrial education department, Texas A. & 
M. College, was elected president, and will take 
office effective September 1, 1946. 





Chris H. Groneman, president, 
Texas Vocational Association 


Other officers elected are: C. P. Munz, High 
School, Alvin, Tex., vice-president for industrial 
arts; and Brice Cecil, state supervisor of business 
education, Austin, Tex., vice-president in charge 
of business education. Other vice-presidents still 
have a tenure of one and two years. 

The T.V.A. is an organization of approximately 
1800 vocational teachers of agriculture, industrial 
arts, trades and industry, business education, 
vocational rehabilitation, diversified occupations, 
vocational guidance, and homemaking. It is an 
affiliate of the American Vocational Association 
and is one of the largest state organizations in 
the A.V.A. 

Aubrey L. Crossland, vocational agriculture 
teacher of the Commerce Tex., high school, is 
the retiring president. 

This is the second time in the history of ths 
organization since 1922 that an industrial-arts 
man has been selected to it- leadership. 

4 The Future Craftsmen of America are holding 
their annual state convention at Cass Technical 
High School, Detroit, Mich., on May 18, 1946, 
from 8:30 a.m. until 12:30 p.m. 

Contests are to be: 


Junior Division (Grades 7, 8, 9) 


Turning 
Senior Division. (Grades 10, 11, 12) 


— ee 
Roste’ Lathe Turning 


Welding 

Thread Cutting 

Many valuable prizes are to be awarded. 

The annual election of state officers will also 
be held at this time. 

For further information concerning contests or 
formation of new chapters write Ted Vida, state 
president, F.C.A. at Cass Technical High School. 


(Continued on next page) 
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"Gnatuumaster FLOATING TRIANGLES 


@ Float .020” above drawing paper 
@ Ride on integral embossed buttons 


@ Save drafting time 4 WAYS: 


1. No fumbling —ideal fingerlift at all 
points on both inside and outside edges. 

2. No ink smears—edges float above paper 
and ink. 

3. Less smudging—less time spent in final 
clean-up. 

4. Less handling —“two-in-one” feature 
gives 45° triangular opening in 30°-60° 
triangles, and vice versa. 

For sale by all leading drafting 
material dealers. 














10 West 42nd Street © New York 18, New York 


fle Fe Gaseold Company, Ire 








Please send me complete information TITLE 


DON'T DELAY — MAIL TODAY! 
John 8. Cassell Co., inc., 110 West 42nd Street, New York 18, N. Y. 1A2 
Gentlemen: NAME 
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CITY & STATE 




















gram was taken in the final session of a conference 
of representatives of state apprenticeship agencies 
held during the week of March 24. 


appren : 
tices more rapidly. This can be done by more 
frequent examinations of apprentices to determine 
ability to advance from one job skill to another. 
Credit for previous work and training experience 
should be given. Training centers should be set 
up where necessary to provide basic ini 

before apprentices go on the job. It is thought 
that a few additional apprentices in each trade 
in each locality will soon add up to the require- 
ments specified for the necessary const gyetion 


jobs. 

¢ Purdue University, Lafayette, Ind., whose 
curriculums include several aviation courses, has 
applied to the civil aeronautics board for per- 
mission to operate an experimental feeder air 
line between Chicago and Evansville, Ind. The 
object is to provide practical instruction for 


students in the special engineering course as well 
as to benefit aviation generally through the 
possible benefits of intensive research. 

¢ The four top winners in the tenth Annual 
Essay Contest, sponsored jointly by the Inter- 
national Printing Ink Division of the Inter- 
chemical Corporation and the National Graphic 
Arts Education Association, on the topic, “Print- 
ing and World Peace,” were: 

Richard E. Oransky, Portland High School, 
Portland, Me., winner of the grand tenth an- 
niversary prize for printed essay — $1,000 savings 
bond; Frank Brenner, The New York School 
of Printing, New York City, winner of the 
first prize in the regular contest — $500 savings 
bond; Sidney G. Simpson, School of Graphic 
Arts, Montreal, Canada, first place for most 
attractively printed essay —$100 savings bond. 
Also awarded second prize in regular contest — 
$200 savings bond. 

Timken Vocational High School, Canton, Ohio, 


(Continued on next page) 
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VOCATIONAL EQUIPMENT 














a industrial Arts 


SHELDON’S long, continuous, and 
successful experience; efficient 
planning service, and unsurpassed 
production facilities combine to 
provide the utmost in utility and 
economy in shop equipment. Let 
SHELDON’S Planning Department 
assist in preparing shop layouts, 
compiling budgets, and writing 
specifications 





SHELDON & COMPANY 


MUSKEG 





(Continued from previous page) 
awarded silver cup for best printed essay by 
printing department. 

More than 6000 entrants from junior and 
senior high schools and vocational schools on a 
secondary level were entered in the contest. 

¢ Elementary and secondary schools in several 
states have added aviation education courses to 
their curriculum during the 1945-46 session 
through the co-operation of the Aviation Edu- 
cation Division of the Civil Aeronautics Admin- 
istration, a check by the Air Transport Associa- 
tion of America discloses. This brings the number 
of state school systems which have set up com- 
prehensive aviation education programs with the 
assistance of the CAA to near the 20 mark, 
affecting more than one half the population of 
the United States.. Other states are in the act 
of sponsoring similar pro 


4 Wisconsin was the state to authorize 


ON, MICHIGAN 


high school contracts for student flight instruc- 
tion. The State Department of Public Instruc- 
tion has worked out a program of four hours 
of flight experience to supplement classroom 
aviation studies. The action of Wisconsin provides 
a model for the enabling legislation required in 
many states before high school flight ‘eathattion 
canbe given. Other states which have drawn up 
plans for flight experience in connection with 
high school aviation courses include Ohio, Ala- 
bama, California, Connecticut, Hlinois, Michigan, 
Pennsylvania, Tennessee, Texas, ied 2 the District 
of Columbia. 

¢ The first, and possibly still the only, high 
school in the nation to own its own airport is the 
Shelby ogg Si age of —— White- 
haven High School, M The land- 
ing a and parking space cg ‘adjoins the 

4 Four major United States flag air lines are 
engaged in aviation education activities and 





maintain . special departments with full-time 
directors and competent research staffs and field 
workers, according to the Air Transport Asso- 
ciation of America. They are School and College 
Service of United Air Lines, Inc.; Air- Edu- 
cation © Research, American Airlines ystem ; 
Aviation Education Service, Pan-American World 
Airways, and Educational Service, Transconti- 
nental and Western Air, Inc. In addition, the 
remaining domestic air lines distribute various 
forms ~y educational literature. 

¢ Something new in aviation education circles 
—a teacher training course which ‘endeavors to 
orient the thinking of ex-service personnel along 
air age education lines and which emphasizes the 
methods of presenting aviation material to high 
school and college students — has been launched 
at Binghamton, N. Y. The course, first in a 
series, was started in an effort to assist Schools 
and colleges in obtaining properly qualified 
teachers of aviation subjects. 

¢ The American Vocational Association bulletin 
for the year 1934 entitled “Standards of Attain- 
ment in Industrial Arts Teaching,” has been 
revised by a committee of 12 men and is about 
to be published. The name of the bulletin has 
been changed to “Improving Instruction in In- 
dustrial Arts.” The objectives have been reduced 
in number, clarified, and coupled with specific 
suggestions to teachers about how to lead pupils 
to attain them. The number of subjects or fields, 
in which instructional units are listed, has been 
increased from 11 to 18. 

Advance orders are being placed with L. H. 
Dennis, executive secretary, American Vocational 
Association, Inc., 1010 Vermont Ave., Wash- 
ington 5, D. C. Single copies, 25 cents; five 
copies for a dollar, postpaid. 

4A _ brochure, entitled “11 Comprehensive 
Services in Driver Education and Training,” is 
being widely distributed to high school admin- 
istrators and educational leaders by the Amer- 
ican Automobile Association. This booklet illus- 
trates the specific services and materials available 
to school administrators for instituting and 
maintaining an inclusive high school driver edu- 
cation and training program. 

For further information write to the American 
Automobile Association, National Headquarters, 
Pennsylvania Ave. at 17th St., Washington 6, 
D.C 


¢ Thirty-two tuition scholarships at the Uni- 
versities of Chicago and Wisconsin and at 
Indiana University have been established by 
Encyclopaedia Britannica Films, for teachers to 
study audio-visual motion picture teaching 
techniques. 

Announcement of the scholarships was made 
by H. R. Lissack, vice-president of the film 
company. The scholarships will be for the 1946 
summer term at the three universities, and all 
teachers or school administrators whose work 
gives them special responsibilities for audio-visual 
instruction, are eligible to apply. 

Twelve scholarships are to be awarded for the 
University of Chicago summer session, and inter- 
ested teachers or administrators should apply, 
stating their qualifications, directly to Dr. 
Stephen M. Corey, University of Chicago Center 
for the Study of Audio-Visual Instructional 
Materials, 5835 Kimbark Ave., Chicago 37, II. 

The University of Wisconsin’ will give out 10 
scholarships. Dr. Walter A. Wittich, director, 
Bureau of Visual Instruction, University Exten- 
sion Division, Madison 6, Wis., is\in charge of 
selecting candidates. 

The. ten Encyclopaedia Britannica Films 
scholarship winners at Indiania University will be 
picked by L. C. Larson; consultant in audio- 
visual aids, Bureau of Audio-Visual Aids, 
Bloomington, Ind. 

¢ The State of Nebraska Aviation Education 
program, although set up only five years ago, 
is recognized as one of the most outstanding 
projects of its type in the nation. Today more 
than 100 high schools in that state reportedly 
offer courses.in p' t aeronautics, and numer- 
ous baal schools offer a social studies course 
in a 

¢ New York inten a A has established the first 
working and research graduate scholarship in 
the highly ‘specialized field of air freight. 
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beautifully finished 
with the NEW 


SWO-OFLEX 


Here is a low-cost sander that really reaches into 
recesses, around edges, and handles all those tedi- 
ous jobs that were formerly done only by hand. 
Eight bristle brushes ‘‘cushion"’ the abrasive cloth 
and force it ‘‘down in"’ and “‘evenly over" all wood 
and metal surfaces. The central magazine houses 
the strip abrasive which is fed out as needed. Refill 
abrasive cartridges are sup- 
plied in various grits for all 
types of work. Loads in less 
than a minute. Weight 2% 
Ibs. Diameter 8”, including 
brushes. Slips onto your motor 
shaft and produces miracle 
finishes on curves and con- 
tours. See your distributor or 
write for catalog today. 





SAND-O-FLEX 
4373 Melr« 


CORPORATION 


Los Angeles 27, Calif. 











SAFE, EASY-TO-USE TOOL 


Vocddional iaulait 





Stanley No. 214 UNISHEAR 


Here’s a tool for metal-working that your vocational students 
as future artisans should know how to use. With the Stanley 
Unishear, they can make quick work of cutting sheet metal 
for shelving, racks, signs, machine guards, templates, metal 
boxes, radiator covers, etc. Zips through steel up to 14 gauge, 
linoleum, canvas, asbestos, sheet insulation, hardware cloth, 
etc... . at 15-20 feet per minute. Cuts to hair-line accuracy 
on curves, angles, straight lines... . inside or outside. Safer 
and easier to handle than hand snips. Blades readily 
adjusted and removable for sharpening. Strong; durable — 
requires minimum attention. A typical Stanley Electric Tool. 


Send coupon today for free folder on the Stanley UNISHEAR. 


[ STANLEY ] 


Trade Ma.k 












Stanley Electric Tools, 1A-646 
° Educational Department 


+ New Britain, Connecticut 


Gentlemen: Please send me free folder on 
Stanley UNISHEARS 


\\ 
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*JO-BLOCKS’’ 
make precision 
an easy lesson 









Setting a snap-gage to millionth-inch 
accuracy for a camshaft inspection. - 


Setting a sine-plate for precision 
inspection of an angle or taper. 





RECISION shop measurement can be 

learned only by making precision meas- 
urements. The day when the micrometer 
caliper set the metes and bounds of attain- 
able accuracy is past. Its passing was fore- 
shadowed when Ford Motor Company made 
Johansson Gage Blocks available to all 
industry in America at moderate cost. 


Jo-Blocks Are Made to Warranted Accuracy 

Standards of .000002', .000004' and .000008'+ 

Now, the gage block is the very cornerstone 

of precision manufacture. And the “JO- 

BLOCK,” which pioneered millionth-inch 

accuracy, is the trusted guardian of dimen- 

sional exactness in scores of famous factories. 

Give your students the opportunity to be- 

come familiar with the i use of 

JO-BLOCKS! For about the cost of a good 

workbench, your school can acquire a mini- 

mum working set of genuine JO-BLOCKS 
at the factory or through any Johansson 
distributor. Their uncanny cohesiveness and 
jewel-like surfaces will fascinate the student 

—instill -lasting respect for true accuracy 

and the vital part it plays in low-cost mass 

production. 

WRITE FOR THESE FREE BOOKLETS 
“He Measured in Millionths,” ‘ 
an interesting monograph on 
the achievements of Carl 
Edvard Johansson, 









Write: 
FORD MOTOR COMPANY 


a 
Jo on 


GAGE 
BLOCKS 
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New Products — Publications 


| News 

















DOALL'S NEW HIGH SPEED METAL SAW 


The Zephyr 16, high speed metal cutting band- 
saw, has just been announced by The DoAll 


Company. : : 

Designed primarily for light gauge steel and 
foundry application, the Zephyr 16 is also 
applicable to woodworking and pattern shops, 
and wherever it is desired to cut material as 
fast as it can be fed into the saw. 

The saw has a 16-in. throat depth and a 10-in. 
thickness capacity. Equipped with the company’s 
patented speed assembly, the machine has a 
variable speed range from 1000 to 5000 f.p.m. 





an Sates ee 


Zephyr 16, bandsaw 


The combination of controlled saw speed and 
the special DoAll saw blade make very fast 
cutting rates possible in sheet steel, aluminum, 
and ferrous and nonferrous castings as well as 
paper, wood, plastics, laminates, and composition 
materials. Steel springs and links, flexible steel 
tubing, laminated rubber and steel, or aluminum 
and wood, combinations of steel and copper, steel 
and rubber tubing, or porcelain steel can all be 
—— on the Zephyr 16. with speed and good 


The table of the Zephyr 16 is of the tilting 
type, and there is a disk cutting attachment for 
making perfect circles, a rip fence, and a miter- 
ing attachment for cutting of regular and com- 
pound angles. Hardened steel saw guides with 
roller backup bearing hold the blade firm for 


in the Zephyr catalog obtainable from The DoAll 
Company, 1301 Washington Ave., South, Minne- 
apolis 4, 

For brief reference use IAVE—1510. 
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for the shop. Valuable, too, is the saving on 
floor and bench space when the cabinet is stored 
out of the way when not in use. 





Portable cabinet for 
7-in. shaper 


Manufactured by Automotive Maintenance 
Machinery Company, 2100 Commonwealth Ave- 
nue, North Chicago, Ill. 

For brief reference use IAVE—1511. 


THE NEW BRADLEY WASHFOUNTAIN 

The Bradley Washfountain Co. of Milwaukee, 
Wis., has added the new DUO Model to its 
popular line of washfountains. 

This is a two-person fixture for general use 
in washrooms of small plants, offices, engineering 
and drafting departments, schools, institutions, 
department stores, railroad and bus. stations, 





Bradley DUO model 
washfountain 


airports, super gasoline stations, food marts, 
and other public buildings. 
The new DUO-Washfountain has the Bradley 


any of water. bowl 
is furnished either in stainless steel. or white 
enamel iron with finished pedestal panel 


: similarly 
that encloses the connections and mixer. 
For brief reference use IAVE—1512. ~ 
(Continued on page 28A) 
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of texture, revealed in this illustration of a bride, 


Gibbs for “The Bride’s Magazine.” 
"Something Old” — the traditional approval of 


and facility of use. — 


Ask your dealer for Higgins American 
Drawing Inks. Modern techniques 
require them. 


THE INTERNATIONAL STANDARD OF EXCELLENCE 
- SINCE 1880 








Something Old, Something N 
? oF LNW. eo. 
. - 

“Something New” — the delicacy of detail, the laciness 

done in Higgins American India Ink by Mary 

Higgins American Drawing Inks by outstanding artists, 
illustrators and designers, who endorse Higgins Inks 
for their distinguished simplicity of line, their control 


Your work, too, will benefit by the character 
and excellence of these fine Higgins Inks. 


HIGGINS IN&E C0. ING. 


271 NINTH STREET, BROOKLYN 15, N. Y. 
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TWO NEW CHAMPIONS for the 
MMESCHOOL SHOP 


INDUSTRIAL- ARTS. 
ELECTRICITY 


Lush and Engle 
A champion textbook, at the in- 
dustrial arts level, even before publi- 
* cation! From the first, planned to 
present the right amount of infor- 
mation, in the right way, for junior- 

















lustrations, (6) supplementary mate- 


METALCRAFT wo — Sat printing, and (8) 






























WESTERN MICHIGAN COLLEGE 
OF EDUCATION 


Kalamazoo, Michigan 


SUMMER SESSION 
1946 


TEACHER EDUCATION COURSES IN 
VOCATIONAL AND 
PRACTICAL ARTS EDUCATION 


Business and Distributive Education 
Home Economics Education 
Industrial Arts Education 

Trade and Industrial Education 


Special courses in aviation for elementary and secondary school teachers, 
drawing, electricity, farm shop, machine shop, sheet metal, radio and 
electronics, refrigeration and air conditioning, printing and welding. 
PROFESSIONAL TEACHER TRAINING COURSES FOR 
TEACHERS, COORDINATORS, SUPERVISORS 


July 1 to August 9 
For Information Write 


Director of Vocational and Practical 
Arts Education 
or 
Dean of Administration 
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Are STARRETT TOOLS 


too good for your boys? 


If you shudder at the thought of 
turning some of your less adept stu- 
dents loose on a kit of STARRETT 
Line Precision Tools, remember that 
thousands and thousands of STAR- 
RETT TOOLS stood up under round- 
the-clock handling by 
unskilled “defense” 
workers through the 





long -war years. In fact, there is 
no better evidence that the accuracy 
and quality built into STARRETT 
TOOLS is “boy proof.” When you let 
your students work with Starrett 
Tools you are not only giving them 
the incentive of using “the tools 
skilled craftsmen choose” but you are 
showing good judgment in selecting 
the most economical tools you can 
buy. 


Use The Starrett Book For Student Machinists, Too 
Full of practical, useful information about tools, machines and modern 
metal working methods, plus many handy reference tables, it’s a great 
help to students and a handy reference for old hands. Only 75c per copy 
at your Starrett Tool distributors. Write for descriptive folder “CE.” 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U. S. A. 
World’s Greatest Toolmakers 








(Continued from page 26A) 
SYNCHRONOUS MOTOR WELDER 


By utilizing the inbuilt separate exciter of The 
Hobart Electric Drive Welder, The Hobart 
Brothers Company, Troy, Ohio, has produced 
a compact, high performing Synchronous Motor 
Welder. The unit is so proportioned that it can 
be started across the line and automatically 
synchronizes itself by the build-up of the separate 


exciter. The — current on this unit is - 


approximately the same as a conventional in- 
duction motor of the same horsepower capacity. 

This machine can also be used as an a.c. gen- 
erator for the operation of small tools, lathes, 
grinders, etc. This is done by coupling the shaft 
to a gasoline or electric motor and the synchro- 
nous motor then becomes an a.c. generator. 

The Motor Generator Corp., Division of The 
Hobart Brothers Co., Troy, Ohio, has just placed 
on the market a new automatic motor generator 
set for direct current charging of motorized lift 
truck batteries in either lead-acid or nickel-iron 
types. 


The generator is 2 15-16 volt, d.c. 50 ampere, 
34 KW diverter pole type, conservatively rated 
and built as an integral unit with a 3-phase, 





Synchronous motor welder 
— Courtesy, Hobart Brothers Co., Troy, Ohio 


a.c. 220/440 volt, 60 cycle, 134 h.p. squirrel cage 


induction, ball- motor. 
A @Arsonval t; ammeter to indicate the 
rate of charge, fixed ccanoue coil, a 


magnetic switch, automatic reverse 
current cutout and interval timer are housed in 


the control cabinet. . 





Battery charger 


One 10-ft. length of 3-conductor power cable 
and one 6-ft. length of 2-conductor battery 
charging cable are furnished with the machine. 
As illustrated, this makes possible the charging 
of batteries without lifting them-from the truck. 

This 3% KW fully automatic machine is 

i for the Modified Constant Voltage 
charging of one 6-cell 250 ampere hour battery 
in eight hours. Special models are available for 
all types and sizes of batteries—in either one, 
two, or four battery circuits. 

For brief reference use IAVE—1513. 


WESTON BROAD-RANGE ANALYZER 
A new lightweight, compact, broad-range 
analyzer has been announced by the Weston 
Electrical Instrument Corp., Newark, N. J. 
In spite of its small size (634 by 9% in.), 
the Weston model 779 has five completely over- 





Broad-range analyzer ° 


lapping a.c. and d.c, voltage ranges, seven d.c. 
current ranges, four d.c.. resistance ranges, and 
five decibel ranges. Each range has been selected 
for maximum adaptability to to all geo of 
electronic testing and maintenance. d.c. 
voltage range is available at a dual por Po a 
of 1000 or or 20,000 ohms per volt. 
lige ES Phan want. oligos groan 


t and a.c. measure- 
(Continued on next page) 
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Radius grinding attachment 








- SHELD 








SHELDON MACHINE CO. Inc 


Manufacturers of Sheldon Precision Lathes + Arbor Presses + Vises 
Sheldoo-Vernon Horizonte! Mi 


4244 N. KNOX AVENUE + CHICACO 41. ILLINOIS. U.S.A 


Precision 


Write for Catalog 


Milling Mechines + Vertice! Milling Machines ond Jig Borers * Shapers 











conjunction with this attachment. For com- 
plete catalog data, including setup hints, write 
Machine Co., Cin- 
cinnati 9, Ohio, for their publication No. M-1442. 
This firm also has improved its Monoset 
ie cece ek tes naan,” the 
of operation ve retained, the 
machine has been co redesigned. 
For brief reference use IAVE—1515. 


NEW KEARNEY AND TRECKER CATALOG 


For brief reference use IAVE—1516. 


DISTRIBUTORS OF INSTRUMASTER PROD< <TS 

John R. Cassell Co., Inc., 110 W. 42nd St., 
New York 18, N. Y., has been appointed ex- 
clusive manufacturer’s distributor in the United 
States and Canada for the “Instrumaster” line 
of mechanical drawing accessories made «by 
Instrumaster Industries, Inc., 73 Arch St., Green- 
wich, Conn. 

Prominent in the line is the “Instrumaster” 
Isometric stencil, the “Instrumaster” Hatching 
stencil, and “Instrumaster” Floating Triangles. 

For brief reference use IAVE—1517. 


SELECTION OF ARC WELDING ELECTRODES 

“Arc Welding Electrodes,” a new 32-page illus- 
trated catalog published by Wilson Welder & 
Metals Co., Inc., is designed to guide electrode 
users in the selection of the right electrodes for 
any specific job. 

This catalog supplies complete data on the 
proper electrodes to be used for all types of work 
on a wide variety of base metals, and describes the 


approved welding procedures for each application. 
(Continued on next page) 
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MAKE your RS4A HAND SHAPER into a BENCH SHAPER 
that turns out professional quality ‘mouldings 
and decorative furniture edges 

















4214 
4218 
1 
Typica Sf eenitant pints 4112-4408 ‘ 
4216-4316 


oualabtions of cutters. 


Expand the usefulness of your Stanley-Carter RS4A 
Hand Shaper with this inexpensive Bench Shaper 
Plate. Uses only one end of a bench: doesn’t interfere 
with other uses of bench. Easy to install. Just mortise 
out recess for flush mounting of plate, cut opening with 
compass saw for shaper shaft and mount with four 
screws. Tilt adjustment gives any angle up to 45° and 
every angle gives a different cut with the 
same cutter or combination of cutters. 




















i 

Stanley-Carter Sales Dept. ; ‘ 
i STANLEY msctiec Yooss NEW BRITAIN, tn paar ge Riatinsigs ily sor pcg gfe SHOWING 
MAIL Name... - yas 1 coupon for full particulars. CUTTERS 
| THIS Title...... ae, y J : 
1 COUPON — School Name ~ gor 
i : age 
| TODAY city... o State CARTER TOOLS 
© crate cees ete: cain eashis cones tases cmap wines tide tina eens esd alan whcin ees cies ees Weainas tains aon tennant ce tea al ead a eed 








(Continued from previous page) 

Electrodes are recommended for use on mild 
steel, alloy steels, low alloy high tensile steel, and 
stainless steels. Additional sections are devoted to 
electrodes designed for nonferrous metals such as 
aluminum, * aluminum bronze, and manganese 
bronze. 

Chemical analyse’, specifications, and other en- 
gineering data are supplied for each electrode. 

Copies of this booklet may, he obtained from 
Wilson Welder & Metals Co., East 42nd St., 
New York 17, N. Y., or from the nearest Wilson 
distributor. 

For brief reference use IAVE—1518 

PIONEER DIES 

John J. O’Brien, founder and retired. chair- 
man of the board of the South Bend Lathe 
Works, South Bend, Ind., died on April 24, 1946. 

Mr. O’Brien was deeply interested in the educa- 
tional value of his product. Just to mention one 
of his efforts to help the student, the little text, 
“How to Run a Lathe,” which his firm distributed 
gratis to schools already has exceeded one million 
copies. 


Guide to Guidance, Vol. VIII 

















purpose. It is a handy reference book and time- 
saver for the person seeking materials that apply 


« to selected problems. 


Simplified Punch and Diemaking 
By James Walker and Carl C. Taylor. Cloth, 


235 Bp» 5%4 by ce, a illus., $5. The Macmillan 


Co., New York 

This book othe g be of great interest to those 
interested in machine tool design as well as those 
who work in the toolroom making punches, dies, 
and special production tools. 

It is a book that will be helpful to the me- 
chanic as well as to the apprentice. It describes 
the various types of dies, how to lay them out, 
shows-how blanking dies are constructed, dis- 
cusses progressive dies, bending and forming dies, 
drawing dies, and presents a chapter on a manu- 
facturing problem and its solution. 

The book bie a seri a glossary, and some very 
helpful tables and charts. 


The Green Book of Stenciling with Handmade 
Tools 


By William Anderson. Paper, 1674 by 1034 in 
Published by Fellowcrafters, Inc., Boston, Mass. 

This book contains 27 plates of excellent full- 
size stencil designs which can be used singly or in 
combination with others to make interesting 
decorations for many uses. The plates present 
stencil problems running from the very simplest 
to those that are quite difficult. All of them, how- 


. ever, are pleasing and usable for many decorative 


purposes. 
* Each plate is accompanied by clear and concise 


ald. 58 . Published b: Syracuse U: , 
Press, Sian N. ¥. y Time Study and Motion Economy 
This issue of Guide to Guidance continues the PF re Loe eee, Ae Cloth, 337 pp., 
series of annotated bibli ies on guidance 6% by. 9%4 in illus. $5. Published .by The 
which was. Wg diag National Aor Ronald Press Co, New York City. ~~ 
ciation of A very thorough book on this very important 


The annotations lane to the fn 6. 
give sufficient information so.that the reader can 
make a selection that is 


study personnel together with the acquiring of 
employee-union-management co-operation also is 
exp and discussed. 

Applications to such problems as feeds and 
speeds for metal cutting are given as examples 
that have been worked out. 


How to Find and Succeed in Your Post-War Job 

By Frank S. Endicott. Cloth, 147 pp., 534 by 

8% in., illus. Published by International Text- 
book Co., Scranton, Pa. 

A book ef advice for the young people who 
must now go out and find a job. The author 
clearly shows the reader how to apply the advice 
given in the book, how to discover what his stock 
in trade is, how to evaluate what jobs require, 
and what they have to offer, how to obtain ad- 
ditional counsel when needed, how to plan the 
job-seeking campaign, how to get the job, and 
then how to succeed in it. 

Publishing for Pleasure & Profit 

Pig mages Buchler. Cloth, 48.pp., 474 by 7% 

in., price, 3s. 6d. Published by Useful Publica- 
tions, 37, Aldwych,:- London, W.C.2, England. 

A very interesting and instructive book in 
which the author gives intimate details of his 
own entry and experiences in the field of 
publishing. 

The author also gives excellent advice to au- 
thors, describing in detail how he went about 

several books and then publishing and 
selling them. Probably some of his methods of 
advertising, such as pasting selected abstracts of 
reviews from some of his other books, on the 
free spaces at the end of chapters in the book he 
was sending to a purchaser, would not be favored 


in 
Science Year Book of 1945 
By John D. Ratcliff. Cloth, 224 Pp., 534 by 8 
-y, $2.50. Doran, New York ity. ‘ 


, aviation, and othe: 
intresting presented in clearly understandable, 
nontechnical language. 
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DELIGHT YOUR CLASS WITH 
PROJECTS IN PLASTICS 


How your students will enjoy working with plastics! 
Crystal-clear, easily carved, cut and shaped, plastics 
will enable them to produce finished products of true 
professional appearance, that will bring exclamations 
of admiration from friends and parents. 

We can supply you with Plexiglas, Lucite, Bakelite, 
Tenite Hi, Lumarith, Lignolite, and other plastics in 
sheets, rods and tubes especially suited for the school 
workshop. Also available are project plans and com- 
plete fabricating information. 

Send today for catalog, sample working drawings 
of six projects, and full details. 


CARMEN-BRONSON CO. 


165 East 3rd St., Dept. 5 -V, Mt. Vernon. N. Y. 
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rext- - 1946 SUMMER SESSION 
sed Registration June 15— Two 30-day Terms 
be Ending July 24, and Aug. 30 

i. : 

fom ® 

Profit Undergraduate and graduate courses for teachers of 
Phd industrial arts and industrial education. Related studies in 
‘ed Economics, Education, English, Mathematics, Science and 
is Art. 

| of 

= Superior library resources in industrial arts. Improved shop 
po equipment. Approved for veterans. 

is of | 

J | * 

k he | 
aad Send Application for Reservations to 

25 iF Se Summer Session Office 

y; [| || BRADLEY POLYTECHNIC INSTITUTE 


Peoria 5, Illinois 








apTS & CRAFTS OMRON 
on Everything Wet or Dry 


* Handy 
non- 
breakable, 
non -inflam- 
mable. 
¥%& Only 3 parts, 
can't get out of 
order. 
%& Instantly inter- 
changeable, precision 
fitted nibs, No tools 
required. 
3% Marks at a touch. Speeds 
work, Eliminates fatigue. 
% Quick, clean, always ready 
to use. 
% Unconditionally guaranteed for 
mechanical perfection. 
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OPPORTUNITY FOR INSTRUCTORS 
Industrial Arts—Physics—Chemistry 


Wanted—Highly qualified, progressive minded men to teach in a Chicago 
suburb at a private boys school with finest of modern facilities. Openings 
in the following subjects at third and fourth year high school and junior 
college levels: 

Wood Shop including pattern making—Sheet Metal Shop—General 
Machine Shop—Mechanical Drawing—Physics—Chemistry—German 


nationality, religion, and send photo if possible. An outstanding opportunity 
of permanence for the right men. If you have a friend who might be 
interested, you will confer a favor by bringing this advertisement to his 
attention. ; 


Reply % Box IAVE-646 





Write in full detail experience, qualifications, family housing requirements, 5 











for Metal Crafts 


LEATHER CRAFT 


WOOD CARVING 
BLOCK PRINTING 


LAPIDARY WORK 
ENAMELING etc. 


SINCE 1868 
THE STANDARD 
OF QUALITY 








PLASTICS 


FOR YOUR 
SCHOOL SHOP 


CATALIN—PLEXIGLAS 


A post card will bring our price lists. 


CRAFTSMAN SUPPLY HOUSE 
31 Browns Ave. Scottsville, N. Y. 














" Jorgensen" 


e—_—_—_——— TT 
U & PAT OFF 


424.N. Ashland Ave. Chicago 22, Ill. 








MODEL AIRPLANE BOOKS 


Tom’s Book of Flying Models 
Instruction Manual 


Flying Models — How to Build and Fly Them . 
Instruction Manual 











ELECTRIC POTTERY KILNS 


Several temperature ranges for pottery and ceramics 


1. Temperature range to 3. Temperature range to 
2000 F°. 2300 F°. 


2. Temperature range to 4.. Temperature range to 
2200 F°. 2600 F°. 
QUICK DELIVERY : 
Many Youre’ enperteea in prostien! _, kiln 
teaching pottery assures 
” high quality and cooperation. 


JAMES W. WELDON, Laboratory 


2315 Harrison St., Kansas City 8, Missouri 























Teach Them With The 


"SANDER They'll Use on the Job... 
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—=—=— ARTIST and 
DRAWING MATERIALS 
Quality Products for Vocational 


Courses in Art and Mechanical 
Drawing. 


FOR MECHANICAL DRAWING: 
Drawing Instruments 
Drafting Supplies 
Waterproof Drawing Ink 


FOR ART AND COMMERCIAL ART: 
Fine Artist Quality Colors in 
all mediums, and Related 
Products. 


STUDIO SCHOOL AND DRAFTING 
ROOM FURNITURE 


WEBER 





F. WEBER CO. 


PHILADELPHIA 23, PA. 
ST. LOUIS 1, MO. BALTIMORE |, MD. 


PATRONIZE YOUR NEAREST WEBER DEALER 


Catalog Vol. 700 te 
Teachers and Schools, 
on Request. 








BURRILL’S 


Paramount Band Saws 





Your students should be provided with 
BAND SAW BLADES which have been 
adopted as being able to stand the stiff re- 
quirements of War Production Plants. 


Accurately made Band Saws of extreme 
toughness enables more work to be produced 
in less man hours. 


All sizes are carried in stock for prompt 
shipment. 


Exclusive Band Saw Manufacturers. 


ad geet 
PARAMOUNT SWEDISH BANDS 


w laelt/ sta a & Ay). oe oe ee 8 oe or 
NO CRUSHED POINTS ~ GUARANTEED 


BURRILL SAW & TOOL WORKS 


ILION, N. Y. 














For sounder initial training use 








Star. the Best Wan to Tack Things 
STAR auromaric. TACKERS 


Easy to operate — just press down on 
the handle—Hold material in place with 
one hand and tack it with the other. 
Tack within 1/16” of an edge and in 
places where you can’t swing a hammer. 
Use for upholstering jobs, tacking 





j 





shades, wire screens, etc. Always ready 
—no need to look for hammer and 
tacks, Uses inexpensive staple tacks. 


Model S12 Tacker 
List Price $8.00 
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STAR MODEL $122P STAPLER 


A stapler for fastening related 
papers together, also a light 
tacker. Handy; fits in pocket or 
desk drawer—Squeeze it to sta- 
ple papers. 


Swing base down and around to 


make ita light duty tacker » Fine on drawing boards—Holds 105 
for tacking up charts, pictures Standard Staples — List price 
and papers on walls, drawings $2.00 








Send for catalog of the Star line 

of Tackers and Paper Fasteners. 
* STAR pope FASTENER CO. « 
Dept. A. E. NORWALK, CONNECTICUT 
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INDUSTRIAL ARTS me VOCATIONAL EDUCATION 


p A XTO Pe Tuan TRIPLEX ¥ 


Oldest Name in the Field 


INDUSTRIAL ARTS 
Lumber & Plywood 


FRANK PAXTON LUMBER CO. 


STERLING STEEL FLASKS | foswere Kansas City 


for Strength and Rigidity! Catalog free te instructors 


All-steel, all-welded, with high carbon ; 
content, Seeding Flnsie combion Santino LUMBER FOR SCHOOLS 


strength with minimum weight. Solid cen- 
ter rib and solid sand flanges at top and T. A. FOLEY LUMBER CO. 
bottom. Full width bearing. Combination PARIS, ILL. 


pin lugs and handles simplify handling 
High Grade 


Si¢ rling “| Prin ting Inks 


FOUNDRY Sean 
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WOODWORKING TOOLS 
CABINET HARDWARE 
and SUPPLIES 


















































































































For COVERWELL 
SCHOOL INKS FOR 
PRINT QUALITY 
SHOPS PRINTING 
“a 4a 
HOLS ee GLUE FOTS MARTIN DRISCOLL & CO. 
. 610 s Portlend, 407 E. Michigen St. 
They're = Stat Se Chicago, Oregon Mliweukee, Wis. Materials for Brush Making 
ot shop suse. Automatic ee ee le ed Temes 
mixtures solid or taper stock, lengths 
LOOMS, Table and Foot eae pee we oon 
Reed, Raphia, Handicraft Supplies iesiasiees, Vecment 
Giue Pot — used by Send for catalog 
and schools everywhere! 
4 4 qt. J. L. HAMMETT CO, * 
tS? 8 &% Be CAMBRIDGE, MASS. - 
RUSSELL ELECTRIC COMPANY Electr °o -Typer & 
364 W. Huron St., Chicago 10, Hl. THE METAL CRAFTS ee 
need not be completely eliminated from lon 6 — a = of serv- 
your school program. We can still supply ecm oo! prin - ‘ 
Heat Treating Furnaces and Equipment some tools, supplies, and materials Promptness and quality assured. 
Our catalog 1A sent to teachers of indus- Forms returned same day received. 
trial Arts who ify school connection. 
sacri Badger - American Electrotype Co. 
600 Montgomery Bldg. 
METAL CRAFTS SUPPLY CO. ee ee 
10 Thomas Street Providence, R. I. 



























Bow and Arrow w Sup lies 


QUALITY LEADERS FOR 


Shop Special 
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Leathercraft 
Materials 
Lucite Kits 


lainey ool Fotergn, Genng Lut Hucite 


isan dae Bs eer ee 
WRITE FOR CATALOG 


OSBORN BROS. *X,J8s732% 
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The first small portable tool and today’s 
finest for work on metal, alloy, plastic, 
wood, horn, bone, glass, etc. Fits stu- 
dent’s hand comfortably, bal- 
anced, weighs only 12 oz. Handee’s use- 
fulness is' as extensive as the number of 


you 
in the Chicago line. AC or DC. 25,000 
r.p.m.With7 accessories, postpaid $18.50 

COMPACT SCHOOL SET 












TOOLS ALWAYS SHARP 
with PLURALITY OILSTONE 
TOOL" 


GRINDERS 
Now available in 
3 sizes 





























“~~ Advertisers’ Products and Services 


Advertisers in this index are given a code number in addition to the page number on which the 
advertisement appears. Refer to the advertisement for product or services available. Write direct 
to advertiser or use the coupon in requesting information from a number of advertisers. 
































































Code Code Page 
No. No. No. No, 
60 Adjustable Clamp Company ........ 32A | 641 Metal Crafts Supply Co. ............ 34A 
61 American Gas Furnace ............. 34A | 642 Millers Falls Company .............. HA 
62 American Technical Society ......... 36A | 643 Morgan Vise Company ............. 6A 
63 Armstrong Bros. Tool Co. ........... 8A | 644 Mummert-Dixon Company .......... 35A 
64 Atkins and Company, E. C. ......... 10A | 645 Nicholson File Company ............ 12A 
65 Atlas Press Company, The .......... 18A | 646 Oliver Machinery Co. .............; 20A 
66 Badger-American Electrotype Co. .... 34A | 647 O'Neil Irwin Mfg. Company ........ 8A 
67 Black and Decker Mfg: Co. ......... OA 6 OO SI, ooo co vcs cc ccbcccocese 34A 
68 Bradley Polytechnic Institute ........ 31A | 649 Paasche Airbrush Co. .............. 31A 
69 Brodhead-Garrett Company ......... 19A | 650 Paxton Lumber Co., Frank .......... 34A " 
610 Bruce Publishing Company, The 3rd Cover | 651 Peck, Stow & Wilcox Co. ........... 6A 
611 Burrill Saw & Tool Works .......... 33A | 652 Porter-Cable Machine Co. .......... 32A 
612 Carborundum Company, The ... 2A & 3A | 653 RCA Victor, Div. Radio Corp. of 
613 Carmen-Bronson Company .... 11A & 31A PE a en Gds Vines ccuveeeeceeees 15A 
O14 Carter Div; Bb wos... eee 30A | 654 Reading Electric Company, Inc. ..... 34A 
615 Cassell Company, John R. ......... 23A | 655 Rembrandt Graphic Arts Co. ........ 35A 
616 Chigago Wheel & Mfg. Co. ......... 35A | 656 Russell Electric Company ............ 34A 
617 Cincinnati Tool Company, The ...... 4A | 657 Sand-O-Flex Corporation ..:........ 25A 
618 Columbian Vise & Mfg. Co. ........ 1OA | 658 Sheldon & Co., EJ H. ...........4.5. 24A 
619 Craftsman Supply House ........... 32A | 659 Sheldon Machine Co., Inc. .......... 29A 
620 Delta File Works .................- 9A | 660 Snap-On Tools, Inc. .......05........ aA 
621 Dixon Crucible Co., Joseph .......,... 21A | 661 South Bend Lathe Works ........... 1A 
622 Dixon, inc., William ............... 32A | 662 Standard Electric Time Co. ......... 22A 
623 Douglas Fir Plywood Assoc. ........ 17A | 663 Stanley Electric Tool Div. ............ 25A 
624 Driscoll & Co., Martin ............5. 34A | 664 Stanley Tools ...............c0005- 8A 
625 Dumore Company, The ............. 20A. | 665 Starrett Co, LS. oc. ccc ccc eee, 28A 
626 Fellowcrafters, Inc. ..........seee0. 1A | 666 Stor Paper Fastener Co. ............ 33A 
627 Floquil Products, Inc. ............... 31A | 667 Sta-Warm Electric Company ........ 34A 
628 Foley Lumber Company, T. A. ....... 34A | 668 Sterling Wheelbarrow Co. .......... 34A 
BE Ee Pe ey ere 26A | 669 Thordarson Electric Mfg. Co. ........ 32A 
630 Guillow, Paul K. ................45. 32A | 670 Victor Animatograph Corp. .... 2nd Cover 
631 Hammett Company, J. L. ........... 34A | 671 Walker-Turner Co., Inc. ............. 7A 
632 Higgins Ink Co., Inc. ..........505.. 27A | 672.Wallace Company, J. D. ............ 10A 
633 Indianhead Archery & Mfg. Co. ...... 34A | 673 Weber Company, F. ............... 33A 
634 LeBlond Machine Tool Co., R. K. 4th Cover | 674 Weldon Laboratory, James W. ...... 32A 
635 Lewis Machine Tool Co. ............ 33A | 675 Western Michigan College ......... 27A 
636 Logan Engineering Company ........ 4A | 676 Western States Envelope Co. ....... 36A 
637 Lufkin Rule Company, The .......... 6A | 677 Whiffen Co., Inc., L. C. ..........45- 34A 
638 Lussky, White and Coolidge ........ 34A | 678 Whiting Company, E. B. & A. C. .... 34A 
639 Manual Arts Press ................- 27A | 679 X-Acto Crescent Products Co., Inc. .. 36A 
640 McGraw-Hill Book Co., Inc. ........ 20A | 680 Yates-American Machine Company .. 14A 
















USE THIS COUPON 


The advertisements in this issue have been given a code number for your convenience in requesting 
information on products, services, booklets, and catalogs offered. Encircle the code number of the 
advertisement in which you are interested, dip and mail the covpon te INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION. Your request will receive prompt attention. BRUCE—MILWAUKEE. 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
540 North Milwaukee St., Milwaukee 1, Wis. 


Please send information offered in the advertisements we have encircled. 
60 69 612 613 614 



























61 610 611 








615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 

630 631 632 633 634 635 636 637 +638 #j%4639 #%640 641 642 643 644 

645 646 647 648 649 650 651 652 653 654 655 656 657 658 659 

660 661 662 663 664 665 666 667 668 669 670 671 672 673 674 
679 680 676 677 







> 












Title 
City 








[36A] JUNE, 1946 



























INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





WANT A PONY ALL YOUR OWN? 





Here’s One To Whittle 


CUT PERFECT mas 














With Super-sharp X-acto 
L 





-light ., 





Such an sponte little pet! All you 
neéd is some inch-thick pine, a*little 


Here’s the whittler’s de- 
. an all-metal - 
X-acto Knife, with special 
assortment of whittling 
blades. Firm-grip handle, 
designed for. safety and 
precise control. Ideal for 
curves and corners. Com- 
plete with wooden chest, 
$2. Other. X-acto Knives 
and Sets, 50c to $12.50. 


Beveler Is Simple, Foolproof Tool 
Designed like a T-square, |: 
with non-slip ridging; holds } 
firm and straight on your 
work, The smooth block 
slide and visible 30-inch 
scale help prevent over-cut- 
ting at the corners. Made™ 
of light but sturdy magne- 
sium. Tops in quality and 
accuracy. You'll find it a 
mighty handy little helper. 
$7.50 complete with No. 6 
All-Metal X-acto Mat 
Knife and two #24 blades. 








































k + See 


Naw X-att Kafe Gai and” = 2 





ae 








patience, and a No: 6 all-metal X-acto 
Knife. You don’t have to be an expert. 
X-acto is so easy to control, it adds 
skill to your wrist. 

This little pony is one of 25 fun-to- 
make projects in the new illustrated 
32-page booklet, “Whittling Is Easy 
With X-acto!” Send 10c for a copy 
and have a whole summer’s worth of 
whittling fun. 








Bay where you see this sign. At your 
Hardware, Hobby or Art Supply Shop ~ 





Or if not available, write 
direct to X-acto Crescent 
Products Co., Inc:, 440 
Fourth Avenue, New York 
16, N. Y. 


x-acto 


‘KNIVES & TOOLS 


*Reg. U. S. Pat. Off. 
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These modern texts bave been especially prepared for school 
employ them to excellent 

veteran training work. An examination will convince you of 
your classroom needs. Any books sent for 30 days ON APPROVAL inspection 


Practical Textbooks 


Them on APPROVAL 


Ee aelaallal 





use. 
adventage in your teguler progrem a: well 
their suitability 





subject to our educational discount if retained. 
1. Auto Fundamentals — Chassis & Power Transmission... .... $4.75. - 
2. Aateminblia THANG 3.6 is isis cecicccwtecvipiccdebcctessets 4.75 
3. Automobile Ignition & Eleétrical Equipment................ 4.25 
4. Automobile Maintenance ~. ...... 6.0. seeccccsceensceveees 4.75 
5. Safe Work Practice in Woodworking. ..........0cscessesee 0.60 
6. Everyday Problems in Economics. .......0.+...sesesseecees 3.50 
7. Fundamentals of Radio and Workbook..................+.. 2.50 
8. Fundamentals of Electricity and Workbook................. 2.50 
9. Diesel Electric Plants (2nd Edition)............++s-eeee0+: 3.75 
10. Mechanical Drawing Workbook.........,.. 
1l. Airoraft Sheet Metal Blueprint Reading. 
12. Simplified Architectural Drawing. ...............seeeeeeees 4.75 
13. Architectural Drawing and Detailing..................020+5 2.50 
14. Plastics (enlarged 3rd -edition).........66.. 500 eee cseseeeee 4.00 
15. Plastics Mold Engineering. ....6. 2.200000. cccsecesecsencess 7.00 
16. How to Read ree” on SOINING 655 0c Kde pid cc dds cab hee 3.00 
17. How to Remodel a House. .......06cceccccceccccccsccceess 4.75 
SR. Bow Bp Be BB sak ba Socwawsciddcas aes iccesestcackon 4.50 
19. Building oa Blueprint Reading Part 1................. 2.00 
20. Building T: Blueprint OB a Aree Seen, | 2.00 
"21. Maghitie Tool Guide::......... Batiste onbedeys A ceed $vkseee 7.50 


Liat weber OFF HERE AND MAIL TO US) ***ssssesssnenssens 


AMERICAN 
Drexel Ave., at 


TECHNICAL’ SOCIETY, 
$8th St., Chicago 37, Ill., Dept: HS 255 


Pi send the texts for 30 
Pry sli tide ON AREROVAL gna 
educational discount, Seder’ te cae. tee ee cutle sugibess wented. 
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Future Printers.. 





problems. 


in your institution . 


ible. Try it! 


Passbook holders, _ 
Report card: jackets, 
Library card jackets, 
- Commercials, coins, 
Catalogs, or Specialties — 
are available at— 


- WESTER SMES, (ape 


1616 WEST PIERCE st. 




















MILWAUKEE 4, WISCONSIN — 


* require actual experience 
to really learn all phases of their 
chosen trade. Producing the school's 
envelope needs is an excellent meth- 
od to acquire that experience and 
knowledge . ... as well as solving 
many of the school’s printing 


Check the numerous envelopes used 
‘fellows’ go to work on each problem. 
It's interesting, educational, and feas- 
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OPERATIONS OF COMMON WOODWORKING 
MACHINES, Hjorth 
Up-to-date beginners text on tion of most 
be machines. — 31 72 
INSTRUCTIONAL UNITS IN HANDWORK, 
Brown and Tustison 
Basic tor upper grades and junior high oe. 
BASIC WOODWORKING PROCESSES, Hjorth 
ee eee — tool operations detailed for 7 
grades 
SMALL CREATIONS FOR YOUR TOOLS, 
Showalter 
Novelties made from scrap and waste materials. 


$2.75 
CREATIVE CRATE CRAFT, Champion 
Furniture from discarded crates and boxes. $1.50 
BIRDHOUSES, Champion 
Easy-to-follow directions for practical birdhouses. 


$1.50 
MASTER HOMECRAFT — Raeth 
Furniture of varied difficulty. $2.00 


IT’S FUN TO BUILD MODERN FURNITURE, Lush 
Easy furniture projects, fully dimensioned, work- 
ing drawings, etc. $1.75 

HOW TO DESIGN PERIOD FURNITURE, 

oe eas a 

reats e ant phases of desi: furni- 
ture. Profusely ihustrated. —_ $4.00 

50 POPULAR WOODWORKING PROJECTS, 

Lukowitz 


Features projects of clever design which can be 
made with hand tools almost exclusively. $1.25 


Printing 
PRINTING FOR THE SCHOOLS, Hague 


New—covers 
printing education. 


Wood-finishing 
WOOD FINISHING AND PAINTING MADE 
EASY, Waring 
Covers selection and application of suitable fin- 
ishes to wood and metal. $2.75 
INSTRUCTIONAL UNITS IN WOOD 





general 
$2.50 











TEACHING WITH FILMS 
Fern and Robbins 


250 TEACHING TECHNIQUES 
Estabrooke and Karch 


Mechanical Drawing 


BASIC MECHANICAL DRAWING, Sheeffer 
5 ae nee . unique in its field. Designed 
for beginners at the 7th- and 8th-grade — ie 
cen 


DRAWING FOR LIFE AND INDUSTRY, Green 
situations useful in 
ordinary walks cf tie. a1 58 
MECHANICAL paawnee, Berg 
For 9th and 10th grades. Improved method of 
ee. ea illustrations, etc. 
Paper, Vol. 5 cents; Vol. II, 56 cents 
Complete: Paper, $1.40; Cloth, $1.80 
ELEMENTS OF BLUEPRINT READING, Cobaugh 
Brief, elementary, surprisingly comprehensive. 
72 cents 
BLUEPRINT READING FOR THE METAL TRADES, 
De Vette and Keliog 
An excellently planned course 
Cloth, $2.25; Paper, $1.76 


Auto Mechanics 


AUTO-MECHANICS, Kuns 
Five separate paper bound volumes: 1. The En- 
e; 2. Cooling, Lubrication, and Fuel Systems; 
. Automotive Electricity; 4. The Power Flow; 5. 








Units. Each, $1.00 
AUTOMOTIVE ESSENTIALS, Kuns : 
The standard beginners’ text. $2.32 


Farm Shop 


THE FARMER’S SHOP BOOK, Roehl 
g about construction and repair not 
arising on farms. $2.4 
SHOP MANAGEMENT IN RURAL HIGH ccuinleaa, 
Roehl 
Supplies lists of tools and equipment for the bp 
1.50 


Handicraft 


KEENE CEMENT CRAFT, Radtke 
Many popular projects that can be made from 
Keene cement, each accompanied by full direc- 
tions, procedure, etc. $2.00 
Se ee OF LEATHERCRAFT, Cramiet 
full instructions on 
jals, processes involved, etc. $1.25 


YOU CAN WHITTLE AND CARVE, Hellum and 
ul 


Complete directions for delightful wooden 
pee with a common poms By $2.25 

BEN HUNT’S WHITTLING BOOK, Hunt 

Describes and ner mag ware how to whittle and —_ 

30 different objects into decorative articles. $2.50 


Professional 








Mays and Casberg 
$1.75 







Frykiund 
$1.25 


Examination copies may be obtained upon request for 30 days’ 


THE BRUCE PUBLISHING COMPANY 


705 MONTGOMERY BUILDING 


for September 
BRUCE SHOP BOOKS 


Texts and Projects 


SCHOOL-SHOP ADMINISTRATION 


TRADE AND JOB ANALYSIS 


MILWAUKEE 1, WISCONSIN 


Metalworking 


METALWORK ESSENTIALS, Tustison and 


Kranzusch 
A beginner's course in bench metal. $1.75 


AIR CONDITIONING METAL LAYOUT, Kaberlein 
An excellent manual offering methods of laying 
out sq . gular, circular, and transition 
fittings. $3.75 


ARTISTIC METALWERK, Bick 

Excellently designed projects for the high school 

shop. 33.25 
METALWORK MADE EASY, Becker 

Projects for beginners. $1.60 
55 NEW TIN-CAN PROJECTS, Lukowitz 

How to transform discarded tin cans into objects 

of beauty and usefulness. 

Cloth, $1.25; Paper, 75 cents 

50 METAL SPINNING PROJECTS, Reagan and 
Smith 


Very simple, modernistic patterns, clearly present- 
ed. $2.00 








32 METAL SPINNING DESIGNS, Johnson 
Detailed, step-by-step descriptions enabling 4 
student to spin thirty-two articles. $1. 


Electricity 


FUNDAMENTALS OF APPLIED ELECTRICITY, Jones 
A new electrical shop manual covering the funda- 
mentals of electricity and magnetism. $2.60 


PRACTICAL ELECTRICITY, Crawford 
Forty-eight fundamental experiments and ane - 
ELECTRICAL THINGS BOYS LIKE TO MAKE, Cock 
Over 30 popular projects, with drawings, direc- 
tions, etc. $2.25 


Applied Math 


APPLIED MATHEMATICS, Johnson 
For boys who will leave high school for industry. 
$1.60 


APPLIED MATHEMATICS FOR GIRLS, Davis 
Practical, especially slanted mathematics for girls. 
$1.56 





SHOP MATHEMATICS, Felker 
Basic shop math for the mechanical trades. $2.20 









$2.50 


$1.75 


study 















ae 


















we 


Se edrertbin-telneael 


+ 10 Regal lathes at Denby High schol, Dewi Mich. 
Many school shops have standardized on Regal lathes 
for a number of very good reasons. Especially grati- 
fying to us is the mail. we get from Instructors, 
“Principals and local Machinery Men, telling us how 
Regals train boys thoroughily in _wotkmatilike practices, 
how well they withstand the abuses of unskilled handl- 
ing, anid that their purchase has been a good investment 
of taxpayer’s dollars. ’ . 


Pe Olly hte fea Silt 
ns le pion MACHINE TOOL COMPANY | 


CINCINNATI 4, onto 
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“43” LéBlond Regal Lathe 
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NEW YORK 6, Singer Bldg., 149 Broadway, Worth 2- 0722 CHICAGO 6, 20N. Wacker Drive, STA 5561 
LARGEST MANUFACTURER OF A COMPLETE LINE OF. LATHES 


